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Description 

BACKGROUND 

The invention relates generally to configuring bio- 
medical devices, and more particularly, to a system for 
configuring multiple biomedical devices identically. 

Configuration of a single biomedical device, such 
as an infusion pump, may take from several minutes to 
an hour, or longer, to accomplish. Configuration can in- 
volve setting the maximum infusion rate, setting the air- 
in-line alarm threshold level, setting the maximum pres- 
sure that can be applied by the pump, and other param- 
eters. When several to hundreds of such biomedical de- 
vices must be configured, a significant amount of time 
is required by skilled personnel. Typically, a biotechnical 
engineer on the hospital staff or available from another 
source individually configures each of the biomedical 
devices as required. This can result in substantial per- 
sonnel costs to the hospital as well as a substantial 
down time during which the pumps are undergoing 
reconfiguration and are unavailable for use. 

In many cases, a large number of the same type of 
biomedical devices must be configured identically. For 
example, all infusion pumps in a neonatal ward may 
have the identical alarm threshold levels, identical max- 
imum infusion rates, and other operational parameters. 
In the case where each of the infusion devices used in 
the ward must be configured individually, a substantial 
amount of time may be required before all pumps are 
available for use. 

An additional consideration is determining what 
configuration any particular biomedical device has once 
it has been configured. In many cases, it is not apparent 
what that configuration is, nor is it easily determinable. 
An example for an infusion pump may be the rate range. 
A pump configured for a neonatal rate range of from 0. 1 
to 99.9 ml/hr would be unsuitable for use on an adult in 
an emergency requiring an infusion at a rate greater 
than 100 ml/hr. In many cases in pumps today, the con- 
figuration of the pump is not apparent unless the pump 
has been switched "on." And even when switched on in 
some such cases, the rate range is still not discernible 
by the operator in the normal operating mode of the de- 
vice. The rate range limits can only be known from doc- 
umentation that may be accompanying the device or by 
a service routine to be performed by a biotechnical en- 
gineer. 

Infusion pumps, as well as other devices, are often 
kept in reserve in a "central supply" where they can be 
checked out for use as required. Many devices having 
different configurations may be shelved together in such 
a supply area. It is imperative that the device checked 
out have the configuration desired by the operator. 
Additionally, in hospitals and other institutions, devices 
may be loaned or passed from one area of the institution 
to another. Not being able to rapidly and accurately de- 
termine the configuration of the device can result in a 



slower transfer process. The operator receiving the de- 
vice may be surprised by a different user interface or, 
worse, by different performance characteristics which 
may not suit the patient's needs. Another device must 
5 then be obtained with the commensurate loss of time. 
The constant display of a device's configuration would 
assist in obtaining devices from a central supply and in 
the transfer of devices between different hospital areas 
and would alert a potential user that a device needs 
10 reconfiguration before its next use. 

In some prior biomedical devices, the configuration 
is only visible at the time the configuration process is 
performed. That is, the configuration name or identifier 
is displayed temporarily at the time the device is config- 
is ured by the biotechnical engineer but is not thereafter 
available. Documents must be carried with the device 
to determine its configuration. In some other biomedical 
devices, the configuration is displayed only at initial 
power-on of the device. It is not available when the de- 
vice is in a powered-off state. In another approach, the 
external cases of devices are made to look different, 
such as, given different colors. In another approach, the 
devices are given different model numbers for different 
configurations. Disadvantages to these approaches in- 
clude that the device configuration cannot be easily 
changed by the customer and separate devices must be 
obtained for different applications. 

In another prior approach, certain sets of configu- 
rations are pre-installed in the device, one of which can 
be selected through a menu offered as part of the main- 
tenance routine of the device. The biotechnical engineer 
selects one of the configurations offered and the device 
automatically configures itself with the parameters cor- 
responding to that selected configuration. However, 
custom configurations and configuration names are not 
available with such an approach and the configuration 
name is not apparent while the device is switched off. 

Hence, those concerned with the use, configura- 
tion, and reconfiguration of a plurality of like biomedical 
devices, and particularly those concerned with such 
configuration aspects on devices having large numbers 
of configurable parameters, have recognized the need 
for an improved, relatively simple, economical, durable, 
and reliable system for more rapidly configuring such 
devices and for indicating the set configuration to users 
and potential users. The present invention fulfills these 
needs and others. 

SUMMARY OF THE INVENTION 

The present invention may in one aspect be sum- 
marized as an apparatus for controlling a second device 
to have the configuration of a first device, the apparatus 
comprising: a first input device connected to the first de- 
vice which selects the values of operational parameters 
and configures the first device with those operational pa- 
rameters, and which selects a configuration teach mode 
in the first device; a first processor disposed in the first 
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device which detects the operational parameters of the 
first device; a second processor disposed in the second 
device which detects the operational parameters of the 
second device; a second input device connected to the 
second device which selects a configuration learn mode 
in the second device; a communications link connected 
between the first and second devices and coupled to the 
first and second processors; wherein the first processor 
is responsive to the teach mode command through the 
first input device to provide selected operational param- 
eters to the second device through the communications 
link; wherein the second processor is responsive to the 
learn mode command to receive the selected operation- 
al parameters provided by the first device on the com- 
munications link and configure the second device ac- 
cording to those received selected parameters, and to 
provide a signal on the communications link to the first 
processor that said configuration of the second device 
is complete; a first display disposed on the first device 
responsive to the configuration complete signal re- 
ceived from the second device and indicating that the 
configuration of the second device is complete; and a 
second display disposed on the second device respon- 
sive to the configuration complete signal from the sec- 
ond processor for indicating that the configuration of the 
second device is complete. 

It may in another aspect be summarized as a meth- 
od for controlling a second device to have the configu- 
ration of a first device, comprising the steps of: 
setting the first device into a configuration mode; con- 
figuring the first device with a plurality of operational pa- 
rameters; connecting a communications link between 
the first and second devices for communicating data be- 
tween the two; setting the first device into a teach mode; 
setting the second device into a learn mode; transmitting 
the configuration of the first device to the second device 
over the communications link; accepting the configura- 
tion of the first device received by the second device 
over the communications link and configuring the sec- 
ond device accordingly; and indicating at the first and 
second devices that the configuration control process 
was successful. 

Briefly, and in general terms, the present invention 
resides in a new and improved system for configuring a 
second biomedical device in the same configuration as 
a first device. In one aspect, the first device is configured 
with operational parameters as desired and then is con- 
nected through a communication link to the second de- 
vice to be configured. After completing such connection, 
a teach mode is invoked in the first device and a learn 
mode invoked in the second device. Certain operational 
parameters set in the first device are then communicat- 
ed to the second device which receives and accepts 
such configuration. The second device then becomes 
configured identically to the first device. The second de- 
vice indicates acceptance of the configuration by indi- 
cating to the first device that the configuration control 
process is complete. Both the first and second devices 



indicate by means of respective displays that the repro- 
gramming of the configuration of the second device is 
complete. 

In another aspect in accordance with the invention, 
s the first device compares each of its operational param- 
eters to the default operational parameters of the sec- 
ond device and communicates only those parameters 
which differ. Increased speed in communications and 
less likelihood of error resutts from this feature. 
10 Before any configuration data is communicated to 
the second device, the first device requires the second 
device to identify itself. The first device then compares 
the identification data received from the second device 
to acceptable identification data stored in the first de- 
15 vice. If the identification data received from the second 
device does not agree with the identification data stored 
in the first device, the first device will not send configu- 
ration data to the second device but will instead provide 
a prompt to the operator indicating such status. In the 
event that the identification data of the second device is 
acceptable to the first device, the first device will com- 
municate the configuration data to the second device 
and both devices will indicate a successful transfer of 
data. 

In a further aspect in accordance with the invention, 
the configuration control system will issue a reminder 
prompt to the operator if the configuration of the device 
has been changed and the operator attempts to switch 
off the power to the device involved or send the new 
configuration to a second device without first assigning 
a configuration name. The operator may then assign a 
configuration name or may continue with the power-off 
operation or the teach operation in which case the 
prompt will be overridden and the present name as- 
signed to this configuration. However, such a prompt will 
not be given in the case of a learn device which was just 
re-configured by a teach device. 

The operator may assign a multi-character name to 
the configuration set in the first device, which may com- 
prise letters or numbers or both, and which becomes a 
part of the configuration. The first device will communi- 
cate this configuration name to the second device and 
that name will become part of the configuration of the 
second device as well as other down loaded parameters. 
In accordance with this latter feature, the operator is 
able to configure the device with custom configurations 
and is able to provide custom configuration names. As 
a result, more configurations and configuration names 
are available than with past systems and users can in- 
stantly determine the configuration of each device. Each 
configuration control system includes a continuously 
powered display mounted on the device for continually 
displaying that assigned multi -character configuration 
name, even during conditions of power-off. 

The above and other advantages of the present in- 
vention will become apparent from the following detailed 
description of preferred embodiments when taken in 
conjunction with the accompanying drawings of an illus- 
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trative embodiment. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic diagram of the connection of 
first and second devices through a communications 
link in accordance with one aspect of the invention; 
FIG. 2 is a block diagram of a system for configuring 
a second device in accordance with a first device; 
FIG. 3 is a flow chart demonstrating a method in 
accordance with the principles of the invention in 
which a first device is set into a teach mode and 
transfers its configuration to a second device; 
FIG. 4 is a flow chart demonstrating a method in 
accordance with the principles of the invention in 
which a second device is set into a learn mode and 
receives its configuration from a first device; 
FIG. 5 is a sample front panel diagram of a device 
which may be used to transfer a configuration to a 
second device; 

FIGS. 6A, 6B, and 6C demonstrate front panel dis- 
plays of configuration modes; 
FIGS. 7A through 7D are sample displays of the 
teach mode of a first device; 
FIGS. 8A through 8D are sample displays of the 
learn mode of a second device; and 
FIG. 9 is a sample display of a prompt given when 
a name is not assigned a new configuration. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring now to the drawings with more particular- 
ity, wherein like reference numerals designate like or 
corresponding elements among the several views, there 
is shown in FIG. 1 a configuration control system 10 for 
configuring multiple biomedical devices. The control 
system 10 comprises in this illustration an input device 
12 such as a keypad, a processor 14 which receives 
signals from the input device 12 and responds to them, 
a display 16 which presents information from the proc- 
essor 14 to an operator, a memory 18 for storing data 
and programs, and a communications port 20 for estab- 
lishing a communications link 22 with another device 24. 

An application of the configuration control system 
discussed above is shown in FIG. 2. In this figure, a first 
infusion pump 26 is shown connected to a second infu- 
sion pump 28 through a communications link 22. Data 
is passed between them as will be described below in 
greater detail. The communications link in this case 
comprises a serial cable 22 connected between serial 
ports 30 and 32 of the first and second pumps respec- 
tively. The RS-232C standard is used in this embodi- 
ment. As also will be described below in more detail, 
each device 26 and 28 has a display 34 and 36 respec- 
tively which continuously indicates the configuration of 
the device, regardless of whether the device is powered 
or not powered. In the case of FIGS. 2, 5, 6A, 7C, 8C, 



and 9 the configuration name PICU (Pediatric Intensive 
Care Unit) is displayed. 

Referring now to FIG. 3, a method embodying the 
principles of the invention is shown. A first device, des- 
5 ignated the "teacher" is placed into the "teach" mode 44. 
The teacher then begins polling the communications link 
for a response from a second device. An identify request 
46 is sent and a timer is started 48 which provides a 
fifteen-second period of time within which the teacher is 
10 to receive the identification. The teacher then waits 50 
for the receipt of serial data. If no data is received within 
the fifteen seconds, a timeout occurs 52 and the identi- 
fication request is again sent 46. In the event that serial 
data is received, the teacher considers itself to be con- 
nected 54 and it then displays a message indicating that 
data is being transferred 56. If the data received is an 
identification string 58, the teacher compares it to ac- 
ceptable identifications 60 stored in the memory of the 
teacher device to verify that the second device is com- 
patible with the teacher. The timer is then stopped 62. 

The learn-teach feature is assigned its own config- 
uration management version number, separate from the 
software version of the device. This allows devices 
which have different versions of software to transfer 
their configurations to one another as long as the con- 
figuration portions of the software have not been impact- 
ed by the change in software. 

The teacher then starts with its first configuration 
parameter 64 and compares that configuration param- 
eter to the corresponding default configuration parame- 
ter in the second device 66. In accordance with this em- 
bodiment, the teacher includes in its memory all default 
configuration parameters of compatible learner devices. 
The teacher thus compares its present configuration pa- 
rameters to the default parameters stored in its memory. 
If the parameters are unequal, the teacher device con- 
verts the parameter data to ASCII form 68, formats a 
command 70, and sends the configuration parameter to 
the second or learner device 72. A second timer is start- 
ed 74 and the teacher device waits for a correct re- 
sponse from the learner device 76. If a response is re- 
ceived indicating that the command string was accept- 
able 78, the timer is stopped 80 and the teacher device 
determines if the last parameter was sent 82. If more 
parameters remain, the teacher device moves to the 
next parameter 84 and the process is repeated. 

In the case where the current configuration param- 
eter of the teacher unit equals the default parameter val- 
ue 66, the teacher device does not send the parameter 
to the learner device but instead proceeds to determine 
if this was the last configuration parameter 82, and if not, 
moves to the next parameter 84 as discussed above. A 
result of this feature is that the teacher device only sends 
configuration parameters which differ from those al- 
ready in the learner device. 

After sending a configuration parameter, the timer 
is monitored 86 and if the fifteen second limit is met, the 
configuration control process is terminated 88 and a 
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message displayed to the operator that the process was 
"unsuccessful." If the time limit has not been met, the 
teacher continues to wait for serial data 76 and the in- 
dication that the command string was acceptable 78. 

In the event that the parameter was the last param- 
eter 82, the teacher then sends an acceptance request 
90 to the learner device, and a third timer is started 92. 
The teacher device then waits to receive serial data 94, 
for the command string indicating acceptance to be re- 
ceived 96 and then considers the configuration control 
to be successful 98. A "successful" display is then pro- 
vided 100 to the operator. 

Once confirmed, the configuration name is dis- 
played in a special reflective LCD display on the front 
panel of the device. This display along with its driver re- 
quire very little drive current and are thus suitable to be 
kept active regardless of the power status of the device. 

If the timer times out 102 before receiving the ac- 
ceptance signal or if the configuration is not acceptable 
to the learner 96 because of CRC mismatch error, for 
example, the teacher then terminates the configuration 
control process 88. Otherwise, the teacher continues to 
wait for serial data 94. 

Turning now to the configuration control process of 
the second or learner device, reference to FIG. 4 is 
made. The learner device is placed into a learn mode 
110 and as yet is considered to be in an unconnected 
state 1 1 2. The default configuration of the learner device 
is copied into its temporary working buffer 114 and the 
receipt of serial data is awaited 116. Upon receipt of se- 
rial data, the learner device is considered to be in a con- 
nected mode 1 1 8 and the device displays "downloading" 
to the operator. 

Upon receiving the command string requesting 
identification 122, the learner device sends an ID com- 
mand response which comprises identification data, 
such as its model number, its software revision number, 
its learn/teach revision number and its serial number to 
the teacher device 124. A timer is started 126 and the 
learner device waits for the receipt of serial data 128. 
Upon receiving serial data, the timer is stopped 1 30 and 
the received command string is reviewed to determine 
if it is a request for acceptance 1 32. If it is not such a 
request, thecommand string is evaluated for validity 1 34 
by comparing it to a stored table of acceptable com- 
mands and determining that it is the correct data type. 
The command string is then used to look up the param- 
eter data type (for example integer, float, etc.) 136 and 
is converted from ASCII to the configuration parameter 
data type 138. The configuration parameter is then 
stored in the temporary buffer 140 of the learner device 
and an OK indication sent to the teacher device. The 
learner device then starts the timer 1 26 and waits for the 
receipt of the next configuration parameter 128. If a 
timeout 144 is encountered before serial data is re- 
ceived, the configuration control process is terminated 
146 and a display of "unsuccessful" provided to the op- 
erator 148. 



When a request for acceptance is received from the 
teacher device 1 32, the learner device calculates the cy- 
clic redundancy check (CRC) of the configuration pa- 
rameters stored in the temporary work buffer, except for 
s the CRC location, 150 and compares the calculated 
number with the CRC number received from the teacher 
device 152. If they match, the learner device sends an 
OK signal to the teacher device 1 54 and copies the buff- 
er-stored parameters into permanent storage locations 
in RAM 156 and EEPROM. The EEPROM provides a 
configuration backup storage means for times when 
power to the device is completely removed. The learner 
device then displays -successful" to the operator 164. 

However, if the CRC codes did not match 152, the 
learner device would send a CRC mismatch error signal 
to the teacher device 166 and then terminate the con- 
figuration transfer process 146 and display "unsuccess- 
ful" 148. 

The use of error detection routines in serial commu- 
nications is welt known to those skilled in the art. In par- 
ticular, cyclic redundancy checks (CRC)) are well known 
and are often used. In the embodiments shown herein, 
a 16-bit CCITT CRC polynomial is used although others 
may function adequately. See J. Campbell, C Program- 
mer's Guide to Serial Communications , Howard W. 
Sams & Company, 1987, pages. 66-68. 

In one embodiment, data communications take the 
following ASCII form: 
MA500.0 

where "MA" in this case is a two character initial com- 
mand string identifier for the maximum pressure limit 
and "500.0" is the value to be transferred. Other identi- 
fiers are usable such as "KV" for the keep-vein-open 
rate. Each two-character identifier is followed by data 
having a fixed length for each identifier. That is, the 
length of data following the "MA" identifier may differ 
from the data length following the "KV" identifier. How- 
ever, the length of data following each "MA" identifier is 
always the same, or fixed. 

Turning now to FIG. 5, in which there is shown the 
front panel 170 of an infusion pump to which the config- 
uration control apparatus and method of the invention 
may be applied. The front panel includes a main display 
172 with which the operator of the configuration control 
system interacts. Shown in FIG. 5, the main display 172 
is presenting operational parameter data; however, as 
will be discussed and shown in more detail below, the 
display 1 72 is also used to configure the learner devices. 

The front panel 170 also includes a continuously 
powered configuration display 174, which in this case, 
presents four characters to identify the present config- 
uration of the infusion pump. The letters "PICU" have 
been selected in this case and stand for pediatric inten- 
sive care unit; however, in accordance with one aspect 
of the invention, the operator may select any characters 
to indicate the configuration of the device. Also included 
with the front panel is a keypad 176 for the operator's 
use in entering data and issuing commands. In this em- 
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bodiment, the pump includes "soft" keys which are avail- 
able for the operator's use in sending commands to the 
processor. A first set of three soft keys 1 78 and a second 
set of four soft keys 186 are shown in FIG. 5; however, 
more or fewer may be included with the device as need- 
ed. These keys have the function as programmed by the 
current mode of the processor, as will be shown in ref- 
erence to the following figures. 

Referring now to FIG. 6A, the main display 172 is 
shown and is indicating that the processor is in the con- 
figuration mode. The serial number (ID No.) of the de- 
vice is presented with the software revision number (SW 
Rev.) and the configuration identifier. In this case, the 
configuration identifier comprises eight characters. The 
first four characters are the computed CRC and the sec- 
ond four are the operator-assigned configuration name. 
The first four characters are automatically assigned by 
the processor as the CRC number corresponding to that 
configuration. The second four operator-assigned char- 
acters are assigned to the configuration, actually be- 
coming a part of the configuration. The second set of 
four characters of the identifier would be the configura- 
tion name and could be, for example, the initials of the 
hospital area such as PICU (discussed above), ICU (in- 
tensive care unit) or OR1 (operating room 1 ), or others. 
The use of an error detection routine such as CRC com- 
bined with a configuration name result in it being very 
unlikely that two instruments which have the same iden- 
tifier will not have the same configuration. 

A continuation of the configuration menu can be ob- 
tained from tKe screen of FIG. 6A by pressing the "soft" 
key identified as "MORE" and indicated by the bar 180. 
As can be seen by reference to FIG. 5, this particular 
bar is placed over the right-most soft key 178. FIG. 6A 
also presents an organization technique in which each 
screen is given a unique code. In the screen of FIG. 6A, 
the code is placed in the upper right-hand corner and is 
"C1." This indicates that the screen is of the "C" series 
(in this case "C u representing the configuration menu) 
and is number "1" in that series. Pressing "MORE" at 
the right hand arrow moves to number "2" in the menu 
series. 

FIG. 6B presents a second screen coded "C5" 
which indicates the learn and teach revision numbers. 
In accordance with one aspect of the invention, each 
device will include a revision code which will be checked 
by the teacher device to determine if the learn and teach 
programs of both devices are compatible. As also 
shown in FIG. 6B, a bar 182 has been used to establish 
a soft key entitled "MORE" over the center soft key 178 
shown in FIG. 5 which will move the menu to page 4 of 
the configuration series if pressed. Other soft keys in- 
clude "LEARN" and "TEACH" which may be pressed to 
enter the device into the learn or teach mode respec- 
tively. 

Referring now to FIG. 6C, an example of how one 
configuration item might be set is presented. Configura- 
tion parameters for the air-in-line features of the device 



are presented on the main display 1 72. The upper right- 
hand corner indicates that this is a subscreen of menu 
page 2 in the "C series. Additional soft keys have been 
indicated along the vertical left edge of the display with 
5 two bars 184. As can be seen by reference to FIG. 5, 
these bars indicate the two lower soft keys 186. Press- 
ing these soft keys 186 causes different choices to be 
selected on the display. For example, pressing the soft 
key 1 86 corresponding to the upper bar in FIG. 6C once 
10 will cause the number "200" to be highlighted and the 
number "100" to be de-emphasized. Confirming this se- 
lection can be accomplished by pressing the "confirm" 
soft key. This will cause 200 microliters to be the air-in- 
line alarm threshold volume. 

In accordance with the configuration control proc- 
ess, a device which may be called the teacher device is 
manually configured to suit the particular needs of the 
hospital or area of a hospital or other institution. In the 
configuration mode of the device, items such as rate 
range, display language, air-in-line sensitivity, occlusion 
pressure limits, etc., are set as needed. 

After the configuration of the teacher device has 
been completed, the device may now be switched into 
the teach mode by pressing the soft key to the left of the 
characters "Teach" as shown in FIG. 6B. FIG. 7A shows 
the device in the teach mode. The teach mode may be 
started by pressing the START soft key in the lower 
right-hand corner. In the case where the learn device 
has been properly connected and has the correct iden- 
tification, the teach device will download parameter data 
and indicate this status as shown in FIG. 7B. Where all 
data was successfully downloaded and an identifier as- 
signed, the teach device display will indicate this status 
as shown in FIG. 7C. However, where an error of some 
type occurred during configuration control of the learn 
device, the display of the teach device will indicate "un- 
successful" as shown in FIG. 7D. 

As shown in FIG. 7C in the case of a successful 
configuration, a new learner device may be connected 
to the teacher device and the "try again" soft key 
pressed. This will repeat the above configuration proc- 
ess with the new device. This may be repeated until all 
learner devices have been configured as the teacher de- 
vice. 

Similar screen displays are presented by the learn 
device during configuration control as is shown in FIGS. 
8A through 8D. In FIG. 8A, the learn device has been 
placed into the learn mode and is awaiting the download 
of data from the teach device. When data is being down- 
loaded, the display indicates such status as shown in 
FIG. 8B. When the configuration control was successful, 
i.e., all parameters were successfully transferred, a dis- 
play similar to FIG. 8C is presented to the operator. How- 
ever, when an error arose during data transfer or iden- 
tification, a display similar to FIG. 8D is presented to the 
operator. Thus, displays on both devices provide real- 
time status of the transfer and, if successful, the second 
device displays the configuration name and the CRC of 
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its new configuration. 

FIG. 9 demonstrates a display presented to the op- 
erator which serves as a reminder prompt that a config- 
uration change has been made while no configuration 
name change has been received by the processor. In 
some embodiments, an audible prompt may be given 
as well. This feature gives the operator a chance to re- 
name the new configuration, or retain the same name 
for a new configuration. Pressing the on/off key will as- 
sign that same name (PICU in this case) to the new con- 
figuration. On the other hand, the operator may assign 
a new name by pressing the "rename" soft key. Without 
this feature, the operator may have inadvertently saved 
the new configuration under the PICU name thus pos- 
sibly having a mix of configurations with the same name. 
The questioning process by this feature alerts the oper- 
ator of this possibility. 

It should be appreciated that the use of infusion 
pumps above was for illustration purposes only. The in- 
vention is not meant to be limited to infusion pumps but 
may have application to other devices. Additionally, in- 
stead of connecting the learn/teach devices together 
with a physical cable, a wireless link such as an infrared 
link could be used. The first device and second device 
could be placed next to each other and communicate 
with each other through the use of light-emitting and 
light-sensing diodes contained in each device. This 
would be convenient for the operator in that a cable 
would not have to be stored, found, and then connected 
between the two. Additionally, the possibility of losing 
the cable would not be a concern with an infrared link. 
A possible disadvantage is that the cost of the device 
may be increased due to the cost of the infrared com- 
ponents. 

In a further improvement, parallel communications 
may be used rather than serial communications. Also, 
other types of displays for displaying the configuration 
name may be used as long as they do not exceed the 
cost and power limits of the device. The number of char- 
acters selectable for a configuration name could be in- 
creased and is constrained only by the cost of displaying 
them to the user. Additionally, removable storage media 
in the device may be programmed for proper configura- 
tion either by an accessory custom device, a personal 
computer or other device. Furthermore, the teach de- 
vice need not be manually configured. The keypad need 
not be used for the initial configuration; its configuration 
may be set by connecting the device to a computer 
which then would download the configuration from a da- 
tabase of predetermined configurations generated off- 
line. 

Although the invention has been described and il- 
lustrated in the context of a teacher device connecting 
to and teaching a single learner device, the principles of 
the invention may apply to the arrangement where a sin- 
gle teacher device is connected to a plurality of learner 
devices simultaneously, such as through a network. The 
teacher may adjust its timing and routines to wait until 



all learners have identified themselves and have re- 
sponded to each teacher command. 

The concept that a device without the help of any 
external or custom devices can communicate its config- 
5 u ration to another device of like type can provide signif- 
icant time savings in configuring multiple devices and 
provides a significant advantage to users. The configu- 
ration control system of the present invention satisfies 
a long-existing need for an improved, relatively simple, 
10 economical, and reliable system for configuring multiple 
devices identically. Additionally, the system of the inven- 
tion tends to ensure against mistaken use of inappropri- 
ately configured devices. 



15 

Claims 

1 . Apparatus for controlling a plurality of independent- 
ly programmable and independently operable de- 

20 vices, each device having an identical set of config- 
uration parameters for controlling its operation, 
each configuration parameter having a range of us- 
er-selectable values, to have the same configura- 
tion so that the devices may operate independently 

25 of each other with the same configuration, the ap- 
paratus comprising: 

a first switch included in each of the devices 
which when activated, provides a teach mode 
30 signal; 

a second switch included in each of the devices 
which when activated, provides a learn mode 
signal; 

an input device included in each of the devices 
35 that selects configuration parameters of the de- 

vice; 

a disconnectable communications link con- 
nected between two of the plurality of the inde- 
pendently operable devices that communicates 

40 configuration parameters between the two 

whereby the link may be disconnected from the 
two devices so that the devices may operate 
independently of each other; 
a processor included in each of the devices that 

45 is responsive to the teach mode signal to pro- 

vide a configuration signal representative of at 
least one of its user-selected configuration pa- 
rameter values to the communications link and 
is responsive to the learn mode signal to re- 

50 ceive configuration signals th rough the commu- 

nications link that cause the device in the learn 
mode to be configured identically with the de- 
vice in the teach mode, and to provide a signal 
through the communications link indicating that 

55 the configuration of the independently operable 

device is complete and is responsive to char- 
acter selection signals received from the input 
device to assign a configuration name to the 
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current set of configuration parameter values, 
and provides said configuration name to the de- 
vice in the learn mode; and 
a display disposed on each of the plurality of 
devices responsive to the configuration com- 
plete signal indicating that the configuration of 
a device is complete. 

2. . The apparatus of claim 1 wherein each device fur- 
ther comprises a memory in which is stored default 
configuration parameter values of the other devices 
of the plurality, wherein 

each processor responsive to the teach mode 
signal compares each of its own configuration 
parameter values against the stored default 
configuration parameter values of another de- 
vice to which it is connected and the processor 
of which is responsive to the learn mode signal; 
and 

the processor responsive to the teach mode 
signal provides only the configuration parame- 
ter values to the processor responsive to the 
learn mode signal which differ from the stored 
default configuration parameter values of the 
other device, said processor responsive to the 
teach mode signal downloading the configura- 
tion parameter values to the processor respon- 
sive to the learn mode signal only after receiv- 
ing a predetermined signal from the processor 
responsive to the learn mode signal. 

3. The apparatus of claim 2 wherein: 

each device further comprises a permanent 
memory, a non-volatile memory, and a working 
memory; 

each processor stores the configuration param- 
eter values received from the other processor 
in the working memory; and 
upon providing the configuration complete sig- 
nal, the other processor stores the configura- 
tion parameter values from the working memo- 
ry into both the permanent memory and the 
non-volatile memory. 

4. The apparatus of any of the preceding claims 
wherein each device 

further comprises a memory in which the re- 
spective processor stores that name with the cur- 
rent set of configuration parameter values wherein 
the processor downloads the name to the commu- 
nications link with the downloaded configuration pa- 
rameter values. 

5. The apparatus of claim 4 wherein: 

the name comprises four alpha-numeric char- 



acters which may be selected by the operator; 
and wherein there is 

further a display which continuously displays 
the name regardless of whether the first device 
5 is powered on or off, said display comprising a 

four character display requiring relatively little 
drive current located on the front panel of the 
first device and continuously displaying the 
configuration name. 

10 

6. The apparatus of claim 5 wherein each of the de- 
vices: 

further comprises a name detector which de- 
75 tects if a new configuration has been stored in 

the respective device; 

determines if the operator has applied a new 

name to the current configuration; 

detects if a predetermined switch has been en- 

20 gaged; and if so 

provides a prompt to the operator that a new 
configuration name has not yet been stored for 
the new configuration, said name detector de- 
activating the prompt in the event that the user 

25 again engages the predetermined switch after 

the name prompt has been given. 

7. A method for controlling a plurality of independently 
programmable and independently operable devic- 

30 es, each device having an identical set of configu- 
ration parameters for controlling its operation, each 
configuration parameter having a range of user-se- 
lectable values, to have the same configuration, 
comprising the steps of: 

35 

setting a first of said devices into a configura- 
tion mode; 

configuring the first device with a plurality of us- 
er-selected values of configuration parame- 

40 ters; 

connecting a disconnectable communications 
link between the first device and a second de- 
vice of the plurality of devices for communicat- 
ing configuration data between the two devices; 

45 setting the first device into the teach mode in 

which mode a processor included in the device 
provides configuration parameters representa- 
tive of the user-selected values of the configu- 
ration parameters of the device; 

s ° setting the second device into the learn mode 

in which mode the processor included in the de- 
vice receives the user-selected values of the 
configuration parameters of the device in the 
teach mode to configure the device in the learn 

55 mode in accordance with those received user- 

selected values of the configuration parame- 
ters; 

assigning a user-selected configuration name 
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to the current set of user-selected values of the 
configuration parameters of the device in the 
teach mode; 

storing that assigned configuration name and 
associating the user-selected values of the 
configuration parameters with it; 
transmitting selected values of configuration 
parameters of the first device to the second in- 
dependently operable device over the commu- 
nications link; 

accepting the selected values of the configura- 
tion parameters and the configuration name of 
the first device received by the second device 
over the communications link and configuring 
the second device according to those selected 
values of the configuration parameters re- 
ceived from the first device so that the second 
independently operable device has the same 
configuration and configuration name as the 
first independently operable device; 
indicating at the first and second devices that 
the configuration control process was success- 
ful; and 

disconnecting the communications link be- 
tween the first device and the second device so 
that the first and second devices may operate 
independently of each other with the same con- 
figurations. 

8. The method of claim 7 wherein the step of transmit- 
ting the selected values of the configuration param- 
eters by the first device comprises the step of trans- 
mitting only the configuration parameter values to 
the second device which differ from the correspond- 
ing configuration parameter values in the second 
device and wherein the method further comprises 
the step of downloading first device configuration 
parameter values to the second device only after 
receiving a predetermined identification signal form 
the second device. 

9. The method of claim 7 or 8 wherein: 

the step of transmitting the selected values of 
the configuration parameters comprises the 
step of storing in a memory default configura- 
tion parameter values of the other devices; 
comparing each of the first device configuration 
parameter values against the default configu- 
ration parameter values stored in said memory; 
and 

transmitting only the first device configuration 
parameter values to the second processor 
which differ from the stored default configura- 
tion parameter values. 

10. The method of claims 7 through 9 wherein the step 
of configuring the second device comprises storing 



the configuration parameter values received from 
the first device in a working memory in the second 
device; and 

storing the configuration parameter values 
s stored in the working memory in a permanent mem- 
ory and a non-volatile memory in the second device. 

11. The method of any of claims 7 through 10 wherein 
the step of assigning a user selected configuration 

10 name comprises: 

assigning four alpha-numeric characters as the 
configuration name; and 
continuously displaying the configuration name 
15 when power is on and off, wherein the step of 

displaying comprises displaying the configura- 
tion name on a four character display located 
on the front panel of the device and continuous- 
ly displaying the configuration name. 

20 

12. The method of any of claims 7 through 11 further 
comprising the steps of: 

detecting if a new configuration has been 
25 stored in the respective device; 

determining if a new configuration name has 
been stored which applies to the currently 
stored configuration; 

providing a prompt if a predetermined switch 
3° has been engaged but a new configuration 

name has not yet been stored for the new con- 
figuration; and deactivating the prompt in the 
event that the predetermined switch is again 
engaged after the name prompt has been giv- 
35 en. 

1 3. The method any of claims 7 through 1 2 further com- 
prising the step of providing a prompt if the power- 
off switch has been engaged or the step of setting 

40 the first device into the teach mode has been at- 
tempted without first storing a new configuration 
name for the new configuration. 



45 Patentanspruche 

1. Vorrichtung zur Steuerung einer Mehrzahl unab- 
hangig programmierbarer und unabhangig funkti- 
onsfahiger Vorrichtungen, wobei jede Vorrichtung 

50 eine identische Menge von Konfigurationsparame- 
tern zur Steuerung der Betriebsweise der entspre- 
chenden Vorrichtung aufweist, wobei jeder Konfigu- 
rationsparameter einen Bereich von dem Benutzer 
auswahlbarer Werte aufweist, urn die gleiche Kon- 

55 figuration vorzusehen, so daG die Vorrichtungen 
unabhangig voneinander mit der gleichen Konfigu- 
ration betrieben werden konnen, wobei die Vorrich- 
tung folgendes umfaGt: 
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einen ersten Schalter, der in jeder der Vorrich- 
tungenvorhanden ist, undder, wenneraktiviert 
wird, ein Lehrmodussigna! vorsieht; 
einen zweiten Schalter, der in jeder der Vorrich- 
tungen vorhanden ist, und der, wenn er aktiviert 5 
wird, ein Lernmodussignal vorsieht; 
eine Eingabevorrichtung, die in jeder der Vor- 
richtungen vorhanden ist, und die die Konfigu- 
rationsparameter der Vorrichtung auswahlt; 
einen trennbaren Ubermittlungsabschnitt zwi- 10 
schen zwei Vorrichtungen der Mehrzahl unab- 
hangig funktionsfahiger Vorrichtungen, wobei 
dieser Ubermittlungsabschnitt Konfigurations- 
parameter zwischen den beiden Vorrichtungen 
ubermittelt, wobei der Ubermittlungsabschnitt 15 
von den beiden Vorrichtungen getrennt werden 
kann, so daB die Vorrichtungen unabhangig 
voneinander betrieben werden konnen; 
einen Prozessor, der in jeder der Vorrichtungen 
vorhanden ist, und der auf das Lehrmodussi- 20 
gnal so anspricht, daB er ein Konfigurationssi- 
gnal an den Ubermittlungsabschnitt vorsieht, 
wobei dieses Signal mindestens einen der von 
dem Benutzer ausgewahlten Konfigu rat ions- 
parameterwerte darstellt, und wobei der Pro- 25 
zessor auf das Lernmodussignal so anspricht, 
daB er Konfigurationssignale uber den Uber- 
mittlungsabschnitt empfangt, wobei diese Si- 
gnale bewirken, daB die Vorrichtung in dem 
Lernmodus genauso konfiguriert wird wie die 30 
Vorrichtung in dem Lehrmodus, und wobei der 
Prozessor uber den Ubermittlungsabschnitt ein 
Signal vorsieht, das anzeigt, daB die Konfigu- 
ration der unabhangig funktionsfahigen Vor- 
richtung vollstandig ist, und wobei der Prozes- 35 
sor auf von der Eingabevorrichtung empfange- 
ne Zeichenauswahlsignale so anspricht, daB er 
der aktuellen Menge von Konfigurationspara- 
meterwerten einen Konfigurationsnamen zu- 
weist, und wobei der Prozessor den genannten 40 
Konfigurationsnamen der Vorrichtung in dem 
Lernmodus zufuhrt; und 
eine Anzeige, die sich an jeder Vorrichtung der 
Mehrzahl von Vorrichtungen befindet, wobei 
die Anzeige auf das Konfigu rat ions- Vol Istan- 45 
digkeitssignal anspricht und anzeigt, daB die 
Konfiguration einer Vorrichtung vollstandig ist. 

2. Vorrichtung nach Anspruch 1, wobei jede Vorrich- 
tung ferner einen Speicher umfaBt, in dem Aus- so 
gangswerte der Konfigurationsparameter der ande- 
ren Vorrichtungen der Mehrzahl von Vorrichtungen 
gespeichert sind, wobei 

jeder auf das Lehrmodussignal ansprechende 55 
Prozessor alle eigenen Konfigu rationsparame- 
terwerte mit den gespeicherten Ausgangswer- 
ten der Konfigurationsparameter einer anderen 



Vorrichtung vergleicht, mit der er verbunden ist, 
und des Prozessors, der auf das Lernmodussi- 
gnal anspricht; und wobei 
der auf das Lehrmodussignal ansprechende 
Prozessor dem auf das Lernmodussignal an- 
sprechenden Prozessor nur die Konfigurati- 
onsparameterwerte zufuhrt, die sich von den 
gespeicherten Ausgangswerten der Konfigura- 
tionsparameter der anderen Vorrichtung unter- 
scheiden, wobei der genannte auf das Lehrmo- 
dussignal ansprechende Prozessor die Konfi- 
gu rationsparameterwerte erst dann auf den auf 
das Lernmodussignal ansprechenden Prozes- 
sor herunterladt, nach dem er ein vorbestimm- 
tes Signal von dem auf das Lernmodussignal 
ansprechenden Prozessor empfangen hat. 

3. Vorrichtung nach Anspruch 2, wobei: 

jede Vorrichtung ferner einen Langzeitspei- 
cher, einen nichtfluchtigen Speicher und einen 
Arbeitsspeicher umfaBt; 
jeder Prozessor die von dem anderen Prozes- 
sor empfangenen Konfigu rationsparameter- 
werte in dem Arbeitsspeicher speichert; und 
wobei 

der andere Prozessor nach der Bereitstellung 
des Konfigurations-Vollstandigkeitssignals die 
Konfigu rationsparameterwerte aus dem Ar- 
beitsspeicher in dem Langzeitspeicher und in 
dem nichtfluchtigen Speicher speichert. 

4. Vorrichtung nach einem der vorstehenden Anspru- 
che, wobei jede Vorrichtung ferner einen Speicher 
umfaBt, in dem der entsprechende Prozessor den 
Namen mit der aktuellen Menge von Konfigurati- 
onsparameterwerten speichert, wobei der Prozes- 
sor den Namen in Verbindung mit den herunterge- 
ladenen Konfigurationsparameterwerten in den 
Ubermittlungsabschnitt herunterladt. 

5. Vorrichtung nach Anspruch 4, wobei: 

der Name vier alphanumerische Zeichen um- 
faBt, die von dem Benutzer ausgewahlt werden 
konnen; und wobei eine weitere Anzeige vorgese- 
hen ist, die den Namen immer anzeigt, und zwar 
unabhangig davon, ob die erste Vorrichtung ein- 
oder ausgeschaltet ist, wobei die genannte Anzeige 
eine vierstellige Anzeige aufweist, fur die nur eine 
geringe Antriebsstrommenge an dem Bedienungs- 
feld der ersten Vorrichtung erforderlich ist, und wo- 
bei diese Anzeige den Konfigurationsnamen unun- 
terbrochen anzeigt. 

6. Vorrichtung nach Anspruch 5, wobei jede der Vor- 
richtungen: 

ferner einen Namendetektor umfaBt, der fest- 
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stellt, wenn eine neue Konfiguration in der ent- 
sprechenden Vorrichtung gespeichert worden 
ist; 

f eststellt, wenn der Benutzer der aktuellen Kon- 
figuration einen neuen Namen zugewiesen hat; 5 
feststellt, ob ein vorbestimmter Schalter beta- 
tigt worden ist; und wenn dies der Fall ist, 
dem Benutzer ein Anforderungszeichen zu- 
fuhrt, daG ein neuer Konfigurationsname fur die 
neue Konfiguration noch nicht gespeichert wor- 10 
den ist, wobei der genannte Namendetektor 
das Anforderungszeichen dann deaktiviert, 
wenn der Benutzer den vorbestimmten Schal- 
ter erneut betatigt, nachdem das Namensan- 
forderungszeichen vorgesehen worden ist. is 

7. Verfahren zur Steuerung einer Mehrzahl unabhan- 
gig programmierbarer und unabhangig funktionsfa- 
higer Vorrichtungen, wobei jede Vorrichtung eine 
identische Menge von Konfigurationsparametern 20 
zur Steuerung der Betriebsweise der entsprechen- 
, den Vorrichtung aufweist, wobei jeder Konfigurati- 
onsparameter einen Bereich von dem Benutzer 
auswahlbarer Werte aufweist, urn die gleiche Kon- 
figuration vorzusehen, wobei das Verfahren die fol- 25 
genden Schritte umfaBt: 

Einstellen einer ersten der genannten Vorrich- 
tungen in einen Konfigurationsmodus; 8. 
Konfigurieren der ersten Vorrichtung mit einer 30 
Mehrzahl durch den Benutzer ausgewahlter 
Konfigurationsparameterwerte; 
Zwischenschalten eines trennbaren Ubermitt- 
lungsabschnittes zwischen die erste Vorrich- 
tung und eine zweite Vorrichtung der Mehrzahl 35 
von Vorrichtungen, urn Konfigurationsdaten 
zwischen den beiden Vorrichtungen zu uber- 
mitteln; 

Einstellen der ersten Vorrichtung in den Lehr- 
modus, wobei ein in der Vorrichtung vorhande- 40 
ner Prozessor in diesem Modus Konfigurati- 
onsparameter vorsieht, die die durch den Be- 9. 
nutzer ausgewahlten Werte der Konfigurati- 
onsparameter der Vorrichtung darstellen; 
Einstellen der zweiten Vorrichtung in den Lem- 45 
modus, wobei der in der Vorrichtung vorhande- 
ne Prozessor in diesem Modus die von dem Be- 
nutzer ausgewahlten Konfigurationsparame- 
terwerte der Vorrichtung in dem Lehrmodus 
empfangt, urn die Vorrichtung in dem Lemmo- so 
dus gemaB diesen empfangenen, von dem Be- 
nutzer ausgewahlten Konfigurationsparame- 
terwerten zu konfigurieren; 
Zuweisen eines von dem Benutzer ausgewahl- 
ten Konfigurationsnamens in bezug auf die ak- ss 
tuelle Menge von durch den Benutzer ausge- 
wahlten Konfigurationsparameterwerten in 
dem Lehrmodus; 



Speichern des zugewiesenen Konfigurations- 
namens und Zuordnung der von dem Benutzer 
ausgewahlten Konfigurationsparameterwerte; 
Ubermitteln ausgewahlter Konfigurationspara- 
meterwerte der ersten Vorrichtung an die zwei- 
te unabhangig funktionsfahige Vorrichtung 
uber den Ubermittlungsabschnitt; 
Annahme der ausgewahlten Konfigurationspa- 
rameterwerte und des von der zweiten Vorrich- 
tung Ober den Ubermittlungsabschnitt ange- 
nommenen Konfigurationsnamens der ersten 
Vorrichtung, und Konfigurieren der zweiten 
Vorrichtung gemaB diesen ausgewahlten, von 
der ersten Vorrichtung empfangenen Konfigu- 
rationsparameterwerten, so daG die zweite un- 
abhangig funktionsfahige Vorrichtung die glei- 
che Konfiguration und den gleichen Konfigura- 
tionsnamen wie die erste unabhangig funkti- 
onsfahige Vorrichtung aufweist; 
Anzeigen des erfolgreichen Konfigurations- 
steuerungsprozesses an der ersten und der 
zweiten Vorrichtung; und 
Trennen des Ubermittlungsabschnittes zwi- 
schen der ersten Vorrichtung und der zweiten 
Vorrichtung, so daG die erste und die zweite 
Vorrichtung mit den gleichen Konfigurationen 
unabhangig voneinander funktionsfahig sind. 

Verfahren nach Anspruch 7, wobei der Schritt der 
Ubermittlung der ausgewahlten Konfigurationspa- 
rameterwerte durch die erste Vorrichtung den 
Schritt der Ubermittlung nur der Konfigurationspa- 
rameterwerte an die zweite Vorrichtung umfaGt, die 
sich von den entsprechenden Konfigurationspara- 
metern in der zweiten Vorrichtung unterscheiden, 
und wobei das Verfahren f erner den Schritt umfaBt, 
in dem die Konfigurationsparameterwerte der er- 
sten Vorrichtung erst nach dem Empfang eines vor- 
bestimmten Identifikationssignals von der zweiten 
Vorrichtung heruntergeladen werden. 

Verfahren nach Anspruch 7 oder 8, wobei: 

der Schritt der Ubermittlung der ausgewahlten 
Konfigurationsparameterwerte den Schritt des 
Speichers von Ausgangswerten der Konfigura- 
tionsparameter der anderen Vorrichtungen in 
einem Speicher umfaGt; wobei 
alle Konfigurationsparameterwerte der ersten 
Vorrichtung mit den in dem genannten Spei- 
cher gespeicherten Ausgangswerten der Kon- 
figuration spa rameter verglichen werden; und 
wobei 

nur die Konfigurationsparameterwerte der er- 
sten Vorrichtung zu dem zweiten Prozessor 
ubermittelt werden, die sich von den gespei- 
cherten Ausgangswerten der Konfigurations- 
parameter unterscheiden. 
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1 0. Verfahren nach einem der Anspruche 7 bis 9, wobei 
der Schritt der Konfiguration der zweiten Vorrich- 
tung das Speichern der von der ersten Vorrichtung 
empfangenen Konfigurationsparameterwerte in ei- 
nem Arbeitsspeicher in der zweiten Vorrichtung urn- 5 
fa3t; und wobei 

die in dem Arbeitsspeicher gespeicherten 
Konfigurationsparameterwerte in einem Langzeit- 
speicher und in einem nichtfluchtigen Speicher in 
der zweiten Vorrichtung gespeichert werden. 10 

11. Verfahren nach einem der Anspruche 7 bis 10, wo- 
bei der Schritt der Zuweisung eines von dem Be- 
nutzer ausgewahlten Konfigurationsnamens fol- 
gendes umfaGt: is 

Zuweisen von vier alphanumerischen Zeichen 
als Konfigurationsname; und 
ununterbrochenes Anzeigen des Konfigurati- 
onsnamens sowohl im eingeschalteten als 20 
auch im ausgeschalteten Zustand, wobei der 
Schritt des Anzeigens das Anzeigen des Kon- 
figurationsnamens auf einer vierstelligen An- 
zeige umfaBt, die sich an dem Bedienungsfeld 
der Vorrichtung befindet, und wobei die Anzei- 25 
ge den Konfigurationsnamen ununterbrochen 
anzeigt. 

12. Verfahren nach einem der AnsprOche 7 bis 11 , wo- 
bei das Verfahren ferner die folgenden Schritte urn- 30 
fast: 

Feststellen, ob eine neue Konfiguration in der 
entsprechenden Vorrichtung gespeichert wor- 
den ist; 35 
Feststellen, ob ein neuer Konfigurationsname 
gespeichert worden ist, der auf die aktuell bzw. . 
gegenwartig gespeicherte Konfiguration zu- 
trifft; 

Erzeugen eines Anforderungszeichens, wenn 40 
ein vorbestimmter Schalter aktiviert worden ist, 
wahrend noch kein neuer Konfigurationsname 
fur die neue Konfiguration gespeichert worden 
ist; und Deaktivieren des Anforderungszei- 
chens, wenn der vorbestimmte Schalter erneut *s 
betatigt wird, nachdem das Namensanforde- 
rungszeichen vorgesehen wurde. 

13. Verfahren nach einem der Anspruche 7 bis 12, wo- 
bei das Verfahren ferner den Schritt der Bereitstel- so 
lung eines Anforderungszeichens umfaBt, wenn der 
Abstellschalter betatigt worden ist, oder wenn die 
Durchfuhrung des Schrittes zum Einstellen der er- 
sten Vorrichtung in dem Lehrmodus versucht wor- 
den ist, ohne davor einen neuen Konfigurations- 55 
amen fur die neue Konfiguration zu speichern. 



Revendications 

1 . Appareil pour commander plusieurs dispositifs pou- 
vant Stre programmes independamment et fonc- 
tionner independamment, chaque dispositif ayant 
un ensemble identique de parametres de configu- 
ration pour commander son fonctionnement, cha- 
que parametre de configuration ayant une plage de 
valeurs que i'utilisateur peut choisir, pour avoir la 
meme configuration, de facon a ce que les disposi- 
tifs puissent fonctionner independamment les uns 
des autres avec la meme configuration, I'appareil 
comprenant : 

un premier commutateur inclus dans chacun 
des dispositifs qui, lorsqu'il est active, fournit un 
signal de mode enseignement ; 
un second commutateur inclus dans chacun 
des dispositifs qui, lorsqu'il est active, fournit un 
signal de mode apprentissage ; 
un dispositif d'entrde inclus dans chacun des 
dispositifs qui selectionne les parametres de 
configuration du dispositif ; 
une liaison de communication, qui peut §tre d6- 
connectee, connected entre deux des difte- 
rents dispositifs pouvant fonctionner indepen- 
damment, qui communique les parametres de 
configuration entre les deux dispositifs, de ma- 
nure a ce que la liaison puisse Stre deconnec- 
tee des deux dispositifs, pour que les dispositifs 
puissent fonctionner independamment Tun de 
I'autre ; 

un processeur inclus dans chacun des disposi- 
tifs qui reagit au signal de mode enseignement 
pour delivrer un signal de configuration repr6- 
sentatif d'au moins une de ses valeurs de pa- 
rametres de configuration choisies par I'utilisa- 
teur a la liaison de communication et qui reagit 
au signal de mode apprentissage pour recevoir 
des signaux de configuration par I'intermSdiaire 
de la liaison de communication qui configurent 
le dispositif en mode apprentissage de maniere 
identique au dispositif en mode enseignement, 
et pour dSlivrer un signal par Pinterm6diaire de 
la liaison de communication indiquant que la 
configuration du dispositif pouvant fonctionner 
independamment est terminer, et qui rdagit 
aux signaux de selection de caracteres recus 
du dispositif d'entr£e pour assigner un nom de 
configuration a Tensemble courant de valeurs 
de parametres de configuration, et fournit ledit 
nom de configuration au dispositif en mode 
apprentissage ; et 

un affichage situe sur chacun des difterents dis- 
positifs r6agissant au signal de configuration 
terminer indiquant que la configuration d'un 
dispositif est terminer. 
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2. Appareil selon la revendication 1 , dans lequel cha- 
que dispositif comprend en outre une memoire dans 
laquelle sont stockees les valeurs par defaut des 
param6tres de configuration des autres dispositif s 

de la pluralite, dans lequel 5 

chaque processeur r6agissant au signal de mo- 
de enseignement compare chacune de ses 6. 
propres valeurs de parametres de configura- 
tion aux valeurs de parametres de configura- 10 
tion par defaut stockees d'un autre dispositif 
auquel il est connects et dont ie processeur 
reagit au signal de mode apprentissage ; et 
le processeu r reagissant au signal de mode en- 
seignement dSlivre au processeur reagissant '5 
au signal de mode apprentissage seulement 
les valeurs de parametres de configuration qui 
different des valeurs de parametres de configu- 
ration par defaut stockees de I'autre dispositif, 
ledit processeur reagissant au signal de mode 20 
enseignement telechargeant les valeurs de pa- 
rametres de configuration dans le processeur 
reagissant au signal de mode apprentissage 
seulement apres reception d'un signal prede- 
termine emis par le processeur reagissant au 25 
signal de mode apprentissage. 7. 

3. Appareil selon la revendication 2, dans lequel : 

chaque dispositif comprend en outre une me- 30 
moire permanente, une memoire non volatile et 
une memoire de fonctionnement ; 
chaque processeur stocke les valeurs de para- 
metres de configuration recues de I'autre pro- 
cesseur dans la memoire de fonctionnement ; 35 
et 

lorsqu'il delivre le signal de configuration termi- 
nee, I'autre processeur stocke les valeurs de 
parametres de configuration provenant de la 
memoire de fonctionnement dans la memoire 40 
permanente et dans la memoire non volatile. 

4. Appareil selon I'une quelconque des revendications 
precedentes, dans lequel chaque dispositif com- 
prend en outre une memoire dans laquelle le pro- 45 
cesseur respectif stocke le nom accompagnant 
I'ensemble courant de valeurs de parametres de 
configuration, le processeur telechargeant le nom 
par I'intermediaire de la liaison de communication 
avec les valeurs de parametres de configuration te- so 
lechargees. 

5. Appareil selon la revendication 4, dans lequel : 

le nom se compose de quatre caracteres alpha- ss 
numeriques qui peuvent etre choisis par 
I'operateur ; et dans lequel il y a en outre 
un affichage qui affiche le nom en continu, que 



le premier dispositif sort sous tension ou non, 
ledit affichage comprenant un affichage a qua- 
tre caracteres necessitant relativement peu de 
courant d'entrainement situe sur le panneau 
avant du premier dispositif et affichant en con- 
tinu le nom de la configuration. 

Appareil selon la revendication 5, dans lequel cha- 
cun des dispositifs : 

comprend en outre un detecteur de nom qui 66- 
tecte si une nouvelle configuration a ete stoc- 
kee dans le dispositif respectif ; 
determine si I'operateur a applique un nouveau 
nom a la configuration courante ; 
detecte si un commutateur predetermine a ete 
actionne ; et, si c'est le cas, 
delivre un message a I'operateur indiquant 
qu'un nouveau nom de configuration n'a pas 
encore et6 stocke pour la nouvelle configura- 
tion, ledit detecteur de nom desactivant le mes- 
sage dans le cas ou I'utilisateur actionne de 
nouveau le commutateur predetermine apres 
que le message de nom a ete donne. 

Procede pour commander plusieurs dispositifs pou- 
vant etre programmes independamment et fonc- 
tionner independamment, chaque dispositif ayant 
un ensemble identique de parametres de configu- 
ration pour commander son fonctionnement, cha- 
que parametre de configuration ayant une plage de 
valeurs que i'utilisateur peut choisir, de maniere a 
avoir la mSme configuration, comprenant les eta- 
pes consistant a : 

mettre un premier desdits dispositifs en mode 
configuration ; 

configurer le premier dispositif avec plusieurs 
valeurs de param&tres de configuration choi- 
sies par I'utilisateur ; 

connecter une liaison de communication pou- 
vant etre deconnectee entre le premier dispo- 
sitif et un deuxieme dispositif des diff erents dis- 
positifs pour transmettre des donnees de con- 
figuration entre les deux dispositifs ; 
mettre le premier dispositif en mode enseigne- 
ment, mode dans lequel un processeur inclus 
dans le dispositif delivre des parametres de 
configuration representatifs des valeurs de pa- 
rametres de configuration du dispositif choisies 
par I'utilisateur ; 

mettre le deuxieme dispositif en mode appren- 
tissage, mode dans lequel le processeur inclus 
dans le dispositif recoit les valeurs choisies par 
I'utilisateur des parametres de configuration du 
dispositif en mode enseignement, afin de con- 
figurer le dispositif en mode apprentissage con- 
formement a ces valeurs de parametres de 
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configuration choisies par I'utilisateur recues ; 
assigner un nom de configuration choisi par 
I'utilisateur a I'ensemble courant de valeurs 
choisies par I'utilisateur de parametres de con- 
figuration du dispositif en mode enseignement ; 5 
stocker ce nom de configuration assigne et y 
associer les valeurs de parametres de configu- 
ration choisies par I'utilisateur ; 
transmettre les valeurs choisies des parame- 
tres de configuration du premier dispositif au 10 
deuxieme dispositif pouvant fonctionner indS- 
pendamment par I'intermSdiaire de la liaison de 
communication ; 

accepter les valeurs choisies des parametres 
de configuration et le nom de configuration du is 
premier dispositif recus par le deuxieme dispo- 
sitif par I'interm6diaire de la liaison de commu- 
nication et configurer le deuxieme dispositif en 
fonction de ces valeurs choisies des parame- 
tres de configuration recues du premier dispo- 20 
sitif, de maniere a ce que le deuxieme dispositif 
pouvant fonctionner ind6pendamment ait la 
m£me configuration et le m§me nom de confi- 
guration que le premier dispositif pouvant fonc- 
tionner independamment ; 25 
indiquer au premier et au deuxieme dispositif 
que le processus de commande de configura- 
tion a ete reussi ; et 

dSconnecter la liaison de communication entre 
le premier dispositif et le deuxieme dispositif, 30 
de facon a ce que le premier et le deuxieme 
dispositif puissent fonctionner independam- 
ment I'un de I'autre avec la m6me configuration. 

8. Procede* selon la revendication 7, dans lequel I'eta- 35 
pe consistant a transmettre les valeurs choisies des 
parametres de configuration du premier dispositif 
comprend I'etape consistant a transmettre au 
deuxieme dispositif seulement les valeurs des pa- 
rametres de configuration qui different des valeurs *o 
de parametres de configuration correspondantes 
dans le deuxieme dispositif, et dans lequel le pro- 
cede comprend en outre l'6tape consistant a t6!6- 
charger les valeurs des parametres de configura- 
tion du premier dispositif dans le deuxieme dispo- 45 
sitif seulement apres reception d'un signal d'identi- 
fication pr6d6termin6 emis par le deuxieme dispo- 
sitif. 

9. Procede selon la revendication 7 ou 8, dans lequel : 50 

l'6tape consistant a transmettre les valeurs de 
parametres de configuration choisies com- 
prend l'6tape consistant a stocker dans une 
memoire les valeurs de parametres de configu- 55 
ration par d6faut des autres dispositifs ; 
comparer chacune des valeurs de parametres 
de configuration du premier dispositif avec les 



valeurs de parametres de configuration par d6- 
faut stock6es dans ladite memoire ; et 
transmettre au deuxieme processeur seule- 
ment les valeurs de parametres de configura- 
tion du premier dispositif qui different des va- 
leurs de parametres de configuration par d6faut 
stockdes. 

10. Proc6de* selon les revendications 7 a 9, dans lequel 
r&ape consistant a configurer le deuxieme dispo- 
sitif comprend le fait de stocker les valeurs des pa- 
rametres de configuration recues du premier dispo- 
sitif dans une memoire de fonctionnement dans le 
deuxieme dispositif ; et 

stocker les valeurs des parametres de confi- 
guration stockees dans la memoire de fonctionne- 
ment dans une mSmoire permanente et dans une 
mdmoire non volatile dans le deuxieme dispositif. 

1 1 . Proc6d6 selon Tune quelconque des revendications 
7 a 10, dans lequel l'6tape consistant a assigner un 
nom de configuration choisi par I'utilisateur com- 
prend le fait de : 

assigner quatre caracteres alphanume>iques 
en tant que nom de configuration ; et 
afficher en continu le nom de configuration 
sous tension ou hors tension, ou I'etape d'affi- 
chage comprend le fait d'afficher le nom de la 
configuration sur un affichage a quatre carac- 
teres situe sur le panneau avant du dispositif et 
d'afficher en continu le nom de la configuration. 

12. Procede selon Tune quelconque des revendications 
7 a 11, comprenant en outre les etapes consistant 

a: 

d6tecter si une nouvelle configuration a ete 
stocked dans le dispositif respectif ; 
d6terminer si un nouveau nom de configuration 
a dte stocke qui s'applique a la configuration 
couramment stocked ; 

delivrer un message si un commutateur pred6- 
termine a ete actionne mais un nouveau nom 
de configuration n'a pas encore ete stocke* pour 
la nouvelle configuration ; et 
desactiver le message dans le cas ou le com- 
mutateur predetermine* est de nouveau action- 
ne* apres que le message de nom a 6te donne\ 

1 3. Procede selon Tune quelconque des revendications 
7 a 1 2, comprenant en outre P6tape consistant a d6- 
livrer un message si le commutateur de mise sous 
tension a ete actionne* ou si I'etape consistant a met- 
tre le premier dispositif en mode enseignement a 
ete tent6e sans avoir d'abord stock6 un nouveau 
nom de configuration pour la nouvelle configura- 
tion. 
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Description 

BACKGROUND 

[0001] The invention relates generally to configur- 
ing biomedical devices, and more particularly, to a sys- 
tem for configuring multiple biomedical devices 
identically. 

[0002] Configuration of a single biomedical device, 
such as an infusion pump, may take from several min- 
utes to an hour, or longer, to accomplish. Configuration 
can involve setting the maximum infusion rate, setting 
the air-in-line alarm threshold level, setting the maxi- 
mum pressure that can be applied by the pump, and 
other parameters. When several to hundreds of such 
biomedical devices must be configured, a significant 
amount of time is required by skilled personnel. Typi- 
cally, a biotechnical engineer on the hospital staff or 
available from another source individually configures 
each of the biomedical devices as required. This can 
result in substantial personnel costs to the hospital as 
well as a substantial down time during which the pumps 
are undergoing reconfiguration and are unavailable for 
use. 

[0003] In many cases, a large number of the same 
type of biomedical devices must be configured identi- 
cally. For example, all infusion pumps in a neonatal 
ward may have the identical alarm threshold levels, 
identical maximum infusion rates, and other operational 
parameters. In the case where each of the infusion 
devices used in the ward must be configured individu- 
ally, a substantial amount of time may be required 
before all pumps are available for use. 
[0004] An additional consideration is determining 
what configuration any particular biomedical device has 
once it has been configured. In many cases, it is not 
apparent what that configuration is, nor is it easily deter- 
minable. An example for an infusion pump may be the 
rate range. A pump configured for a neonatal rate range 
of from 0.1 to 99.9 ml/hr would be unsuitable for use on 
an adult in an emergency requiring an infusion at a rate 
greater than 1 00 ml/hr. In many cases in pumps today, 
the configuration of the pump is not apparent unless the 
pump has been switched "on." And even when switched 
on in some such cases, the rate range is still not dis- 
cernible by the operator in the normal operating mode of 
the device. The rate range limits can only be known 
from documentation that may be accompanying the 
device or by a service routine to be performed by a bio- 
technical engineer. 

[0005] Infusion pumps, as well as other devices, are 
often kept in reserve in a "central supply" where they 
can be checked out for use as required. Many devices 
having different configurations may be shelved together 
in such a supply area. It is imperative that the device 
checked out have the configuration desired by the oper- 
ator. 

Additionally, in hospitals and other institutions, devices 



may be loaned or passed from one area of the institu- 
tion to another. Not being able to rapidly and accurately 
determine the configuration of the device can result in a 
slower transfer process. The operator receiving the 

5 device may be surprised by a different user interface or, 
worse, by different performance characteristics which 
may not suit the patient's needs. Another device must 
then be obtained with the commensurate loss of time. 
The constant display of a device's configuration would 

10 assist in obtaining devices from a central supply and in 
the transfer of devices between different hospital areas 
and would alert a potential user that a device needs 
reconfiguration before its next use. 
[0006] In some prior biomedical devices, the config- 

15 uration is only visible at the time the configuration proc- 
ess is performed. That is, the configuration name or 
identifier is displayed temporarily at the time the device 
is configured by the biotechnical engineer but is not 
thereafter available. Documents must be carried with 

20 the device to determine its configuration. In some other 
biomedical devices, the configuration is displayed only 
at initial power-on of the device. It is not available when 
the device is in a powered-off state. In another 
approach, the external cases of devices are made to 

25 look different, such as, given different colors. In another 
approach, the devices are given different model num- 
bers for different configurations. Disadvantages to these 
approaches include that the device configuration cannot 
be easily changed by the customer and separate 

30 devices must be obtained for different applications. 
[0007] In another prior approach, certain sets of 
configurations are pre-installed in the device, one of 
which can be selected through a menu offered as part of 
the maintenance routine of the device. The biotechnical 

35 engineer selects one of the configurations offered and 
the device automatically configures itself with the 
parameters corresponding to that selected configura- 
tion. However, custom configurations and configuration 
names are not available with such an approach and the 

40 configuration name is not apparent while the device is 
switched off. 

[0008] Hence, those concerned with the use, con- 
figuration, and reconfiguration of a plurality of like bio- 
medical devices, and particularly those concerned with 

45 such configuration aspects on devices having large 
numbers of configurable parameters, have recognized 
the need for an improved, relatively simple, economical, 
durable, and reliable system for more rapidly configur- 
ing such devices and for indicating the set configuration 

so to users and potential users. The present invention ful- 
fills these needs and others. 

SUMMARY OF THE INVENTION 

55 [0009] The present invention may in one aspect be 
summarized as an biomedical apparatus as claimed in 
claim 1 . 

[001 0] It may in another aspect be summarized as a 
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method as claimed in claim 7. 

[0011] Briefly, and in general terms, the present 
invention resides in a new and improved system for con- 
figuring a second biomedical device in the same config- 
uration as a first device. In one aspect, the first device is 
configured with operational parameters as desired and 
then is connected through a communication link to the 
second device to be configured. After completing such 
connection, a teach mode is invoked in the first device 
and a learn mode invoked in the second device. Certain 
operational parameters set in the first device are then 
communicated to the second device which receives and 
accepts such configuration. The second device then 
becomes configured identically to the first device. The 
second device indicates acceptance of the configura- 
tion by indicating to the first device that the configuration 
control process is complete. Both the first and second 
devices indicate by means of respective displays that 
the reprogramming of the configuration of the second 
device is complete. 

[0012] In another aspect in accordance with the 
invention, the first device compares each of its opera- 
tional parameters to the default operational parameters 
of the second device and communicates only those 
parameters which differ. Increased speed in communi- 
cations and less likelihood of error results from this fea- 
ture. 

[0013] Before any configuration data is communi- 
cated to the second device, the first device requires the 
second device to identify itself. The first device then 
compares the identification data received from the sec- 
ond device to acceptable identification data stored in the 
first device. If the identification data received from the 
second device does not agree with the identification 
data stored in the first device, the first device will not 
send configuration data to the second device but will 
instead provide a prompt to the operator indicating such 
status. In the event that the identification data of the 
second device is acceptable to the first device, the first 
device will communicate the configuration data to the 
second device and both devices will indicate a success- 
ful transfer of data. 

[0014] In a further aspect in accordance with the 
invention, the configuration control system will issue a 
reminder prompt to the operator if the configuration of 
the device has been changed and the operator attempts 
to switch off the power to the device involved or send the 
new configuration to a second device without first 
assigning a configuration name. The operator may then 
assign a configuration name or may continue with the 
power-off operation or the teach operation in which 
case the prompt will be overridden and the present 
name assigned to this configuration. However, such a 
prompt will not be given in the case of a learn device 
which was just re-configured by a teach device. 
[0015] The operator may assign a multi-character 
name to the configuration set in the first device, which 
may comprise letters or numbers or both, and which 



becomes a part of the configuration. The first device will 
communicate this configuration name to the second 
device and that name will become part of the configura- 
tion of the second device as well as other downloaded 

5 parameters. In accordance with this latter feature, the 
operator is able to configure the device with custom 
configurations and is able to provide custom configura- 
tion names. As a result, more configurations and config- 
uration names are available than with past systems and 

io users can instantly determine the configuration of each 
device. Each configuration control system includes a 
continuously powered display mounted on the device for 
continually displaying that assigned multi-character 
configuration name, even during conditions of power- 

15 Off. 

[0016] The above and other advantages of the 
present invention will become apparent from the follow- 
ing detailed description of preferred embodiments when 
taken in conjunction with the accompanying drawings of 
20 an illustrative embodiment. 

BRIEF DESCRIPTION OF T HE DRAWINGS 

[0017] 

25 

FIG. 1 is a schematic diagram of the connection of 
first and second devices through a communications 
link in accordance with one aspect of the invention; 
FIG. 2 is a block diagram of a system for configuring 

30 a second device in accordance with a first device; 

FIG. 3 is a flow chart demonstrating a method in 
accordance with the principles of the invention in 
which a first device is set into a teach mode and 
transfers its configuration to a second device; 

35 FIG. 4 is a flow chart demonstrating a method in 
accordance with the principles of the invention in 
which a second device is set into a learn mode and 
receives its configuration from a first device; 
FIG. 5 is a sample front panel diagram of a device 

40 which may be used to transfer a configuration to a 
second device; 

FIGS. 6A, 6B, and 6C demonstrate front panel dis- 
plays of configuration modes; 
FIGS. 7A through 7D are sample displays of the 
45 teach mode of a first device; 

FIGS. 8A through 8D are sample displays of the 
learn mode of a second device; and 
FIG. 9 is a sample display of a prompt given when 
a name is not assigned a new configuration. 

50 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

[001 8] Referring now to the drawings with more par- 
55 ticularity, wherein like reference numerals designate like 
or corresponding elements among the several views, 
there is shown in FIG. 1 a configuration control system 
10 for configuring multiple biomedical devices. The con- 
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trol system 10 comprises in this illustration an input 
device 12 such as a keypad, a processor 14 which 
receives signals from the input device 12 and responds 
to them, a display 16 which presents information from 
the processor 14 to an operator, a memory 18 for stor- 5 
ing data and programs, and a communications port 20 
for establishing a communications link 22 with another 
device 24. 

[0019] An application of the configuration control 
system discussed above is shown in FIG. 2. In this fig- 10 
ure, a first infusion pump 26 is shown connected to a 
second infusion pump 28 through a communications 
link 22. Data is passed between them as will be 
described below in greater detail. The communications 
link in this case comprises a serial cable 22 connected 15 
between serial ports 30 and 32 of the first and second 
pumps respectively. The RS-232C standard is used in 
this embodiment. As also will be described below in 
more detail, each device 26 and 28 has a display 34 and 
36 respectively which continuously indicates the config- 20 
uration of the device, regardless of whether the device 
is powered or not powered. In the case of FIGS. 2, 5, 
6A, 7C, 8C, and 9 the configuration name PICU (Pediat- 
ric Intensive Care Unit) is displayed. 
[0020] Referring now to FIG. 3, a method embody- 25 
ing the principles of the invention is shown. A first 
device, designated the "teacher" is placed into the 
"teach" mode 44. The teacher then begins polling the 
communications link for a response from a second 
device. An identify request 46 is sent and a timer is 30 
started 48 which provides a fifteen-second period of 
time within which the teacher is to receive the identifica- 
tion. The teacher then waits 50 for the receipt of serial 
data. If no data is received within the fifteen seconds, a 
timeout occurs 52 and the identification request is again 35 
sent 46. In the event that serial data is received, the 
teacher considers itself to be connected 54 and it then 
displays a message indicating that data is being trans- 
ferred 56. If the data received is an identification string 
58, the teacher compares it to acceptable identifications 40 
60 stored in the memory of the teacher device to verify 
that the second device is compatible with the teacher. 
The timer is then stopped 62. 

[0021] The learn-teach feature is assigned its own 
configuration management version number, separate 45 
from the software version of the device. This allows 
devices which have different versions of software to 
transfer their configurations to one another as long as 
the configuration portions of the software have not been 
impacted by the change in software. so 
[0022] The teacher then starts with its first configu- 
ration parameter 64 and compares that configuration 
parameter to the corresponding default configuration 
parameter in the second device 66. In accordance with 
this embodiment, the teacher includes in its memory all 55 
default configuration parameters of compatible learner 
devices. The teacher thus compares its present config- 
uration parameters to the default parameters stored in 



its memory. If the parameters are unequal, the teacher 
device converts the parameter data to ASCII form 68, 
formats a command 70, and sends the configuration 
parameter to the second or learner device 72. A second 
timer is started 74 and the teacher device waits for a 
correct response from the learner device 76. If a 
response is received indicating that the command string 
was acceptable 78, the timer is stopped 80 and the 
teacher device determines if the last parameter was 
sent 82. If more parameters remain, the teacher device 
moves to the next parameter 84 and the process is 
repeated. 

[0023] In the case where the current configuration 
parameter of the teacher unit equals the default param- 
eter value 66, the teacher device does not send the 
parameter to the learner device but instead proceeds to 
determine if this was the last configuration parameter 
82, and if not, moves to the next parameter 84 as dis- 
cussed above. A result of this feature is that the teacher 
device only sends configuration parameters which differ 
from those already in the learner device. 
[0024] After sending a configuration parameter, the 
timer is monitored 86 and if the fifteen second limit is 
met, the configuration control process is terminated 88 
and a message displayed to the operator that the proc- 
ess was "unsuccessful." If the time limit has not been 
met, the teacher continues to wait for serial data 76 and 
the indication that the command string was acceptable 
78. 

[0025] In the event that the parameter was the last 
parameter 82, the teacher then sends an acceptance 
request 90 to the learner device, and a third timer is 
started 92. The teacher device then waits to receive 
serial data 94, for the command string indicating accept- 
ance to be received 96 and then considers the configu- 
ration control to be successful 98. A "successful" display 
is then provided 100 to the operator. 
[0026] Once confirmed, the configuration name is 
displayed in a special reflective LCD display on the front 
panel of the device. This display along with its driver 
require very little drive current and are thus suitable to 
be kept active regardless of the power status of the 
device. 

[0027] If the timer times out 102 before receiving 
the acceptance signal or if the configuration is not 
acceptable to the learner 96 because of CRC mismatch 
error, for example, the teacher then terminates the con- 
figuration control process 88. Otherwise, the teacher 
continues to wait for serial data 94. 
[0028] Turning now to the configuration control 
process of the second or learner device, reference to 
FIG. 4 is made. The learner device is placed into a learn 
mode 110 and as yet is considered to be in an uncon- 
nected state 112. The default configuration of the 
learner device is copied into its temporary working 
buffer 114 and the receipt of serial data is awaited 116. 
Upon receipt of serial data, the learner device is consid- 
ered to be in a connected mode 118 and the device dis- 
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plays "downloading" to the operator. 
[0029] Upon receiving the command string request- 
ing identification 122, the learner device sends an ID 
command response which comprises identification 
data, such as its model number, its software revision 
number, its learn/teach revision number and its serial 
number to the teacher device 1 24. A timer is started 1 26 
and the learner device waits for the receipt of serial data 
128. Upon receiving serial data, the timer is stopped 
130 and the received command string is reviewed to 
determine if it is a request for acceptance 132. If it is not 
such a request, the command string is evaluated for 
validity 134 by comparing it to a stored table of accepta- 
ble commands and determining that it is the correct data 
type. The command string is then used to look up the 
parameter data type (for example integer, float, etc.) 
136 and is converted from ASCII to the configuration 
parameter data type 138. The configuration parameter 
is then stored in the temporary buffer 140 of the learner 
device and an OK indication sent to the teacher device. 
The learner device then starts the timer 126 and waits 
for the receipt of the next configuration parameter 128. 
If a timeout 144 is encountered before serial data is 
received, the configuration control process is termi- 
nated 146 and a display of "unsuccessful" provided to 
the operator 148. 

[0030] When a request for acceptance is received 
from the teacher device 132, the learner device calcu- 
lates the cyclic redundancy check (CRC) of the configu- 
ration parameters stored in the temporary work buffer, 
except for the CRC location, 1 50 and compares the cal- 
culated number with the CRC number received from the 
teacher device 152. If they match, the learner device 
sends an OK signal to the teacher device 154 and cop- 
ies the buffer-stored parameters into permanent stor- 
age locations in RAM 156 and EEPROM. The EEPROM 
provides a configuration backup storage means for 
times when power to the device is completely removed. 
The learner device then displays "successful" to the 
operator 164. 

[0031] However, if the CRC codes did not match 
152, the learner device would send a CRC mismatch 
error signal to the teacher device 1 66 and then termi- 
nate the configuration transfer process 146 and display 
"unsuccessful" 148. 

[0032] The use of error detection routines in serial 
communications is well known to those skilled in the art. 
In particular, cyclic redundancy checks (CRC)) are well 
known and are often used. In the embodiments shown 
herein, a 16-bit CCITT CRC polynomial is used 
although others may function adequately. See J. Camp- 
bell, C Programmer's Guide to Serial Communications . 
Howard W. Sams & Company, 1987, pages. 66-68. 
[0033] In one embodiment, data communications 
take the following ASCII form: 
MA500.0 

where "MA" in this case is a two character initial com- 
mand string identifier for the maximum pressure limit 



and "500.0" is the value to be transferred. Other identifi- 
ers are usable such as "KV" for the keep-vein-open rate. 
Each two-character identifier is followed by data having 
a fixed length for each identifier. That is, the length of 
5 data following the "MA" identifier may differ from the 
data length following the "KV" identifier. However, the 
length of data following each "MA" identifier is always 
the same, or fixed. 

[0034] Turning now to FIG. 5, in which there is 
10 shown the front panel 170 of an infusion pump to which 
the configuration control apparatus and method of the 
invention may be applied. The front panel includes a 
main display 172 with which the operator of the configu- 
ration control system interacts. Shown in FIG. 5, the 
15 main display 172 is presenting operational parameter 
data; however, as will be discussed and shown in more 
detail below, the display 172 is also used to configure 
the learner devices. 

[0035] The front panel 170 also includes a continu- 

20 ously powered configuration display 174, which in this 
case, presents four characters to identify the present 
configuration of the infusion pump. The letters "PICU" 
have been selected in this case and stand for pediatric 
intensive care unit; however, in accordance with one 

25 aspect of the invention, the operator may select any 
characters to indicate the configuration of the device. 
Also included with the front panel is a keypad 176 for the 
operator's use in entering data and issuing commands. 
In this embodiment, the pump includes "soft" keys which 

30 are available for the operator's use in sending com- 
mands to the processor. A first set of three soft keys 1 78 
and a second set of four soft keys 1 86 are shown in FIG. 
5; however, more or fewer may be included with the 
device as needed. These keys have the function as pro- 

35 grammed by the current mode of the processor, as will 
be shown in reference to the following figures. 
[0036] Referring now to FIG. 6A, the main display 
172 is shown and is indicating that the processor is in 
the configuration mode. The serial number (ID No.) of 

40 the device is presented with the software revision 
number (SW Rev.) and the configuration identifier. In 
this case, the configuration identifier comprises eight 
characters. The first four characters are the computed 
CRC and the second four are the operator-assigned 

45 configuration name. The first four characters are auto- 
matically assigned by the processor as the CRC 
number corresponding to that configuration. The sec- 
ond four operator-assigned characters are assigned to 
the configuration, actually becoming a part of the con- 

50 figuration. The second set of four characters of the iden- 
tifier would be the configuration name and could be, for 
example, the initials of the hospital area such as PICU 
(discussed above), ICU (intensive care unit) or OR1 
(operating room 1 ), or others. The use of an error detec- 

55 tion routine such as CRC combined with a configuration 
name result in it being very unlikely that two instruments 
which have the same identifier will not have the same 
configuration. 
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[0037] A continuation of the configuration menu can 
be obtained from the screen of FIG. 6A by pressing the 
"soft" key identified as "MORE" and indicated by the bar 
180. As can be seen by reference to FIG. 5, this partic- 
ular bar is placed over the right-most soft key 178. FIG. 5 
6A also presents an organization technique in which 
each screen is given a unique code. In the screen of 
FIG. 6A, the code is placed in the upper right-hand cor- 
ner and is "C1 ." This indicates that the screen is of the 
"C" series (in this case "C M representing the configura- 10 
tion menu) and is number "1" in that series. Pressing 
"MORE" at the right hand arrow moves to number "2" in 
the menu series. 

[0038] FIG. 6B presents a second screen coded 
"C5" which indicates the learn and teach revision num- 15 
bers. In accordance with one aspect of the invention, 
each device will include a revision code which will be 
checked by the teacher device to determine if the learn 
and teach programs of both devices are compatible. As 
also shown in FIG. 6B, a bar 182 has been used to 20 
establish a soft key entitled "MORE" over the center soft 
key 178 shown in FIG. 5 which will move the menu to 
page 4 of the configuration series if pressed. Other soft 
keys include "LEARN" and "TEACH" which may be 
pressed to enter the device into the learn or teach mode 25 
respectively. 

[0039] Referring now to FIG. 6C, an example of how 
one configuration item might be set is presented. Con- 
figuration parameters for the air-in-line features of the 
device are presented on the main display 172. The 30 
upper right-hand corner indicates that this is a sub- 
screen of menu page 2 in the "C" series. Additional soft 
keys have been indicated along the vertical left edge of 
the display with two bars 184. As can be seen by refer- 
ence to FIG. 5, these bars indicate the two lower soft 35 
keys 186. Pressing these soft keys 186 causes different 
choices to be selected on the display. For example, 
pressing the soft key 186 corresponding to the upper 
bar in FIG. 6C once will cause the number "200" to be 
highlighted and the number "1 00" to be de-emphasized. 40 
Confirming this selection can be accomplished by 
pressing the "confirm" soft key. This will cause 200 
microliters to be the air-in-line alarm threshold volume. 
[0040] In accordance with the configuration control 
process, a device which may be called the teacher 45 
device is manually configured to suit the particular 
needs of the hospital or area of a hospital or other insti- 
tution. In the configuration mode of the device, items 
such as rate range, display language, air-in-line sensi- 
tivity, occlusion pressure limits, etc., are set as needed, so 
[0041] After the configuration of the teacher device 
has been completed, the device may now be switched 
into the teach mode by pressing the soft key to the left 
of the characters "Teach" as shown in FIG. 6B. FIG. 7A 
shows the device in the teach mode. The teach mode 55 
may be started by pressing the START soft key in the 
lower right-hand corner. In the case where the learn 
device has been properly connected and has the cor- 



rect identification, the teach device will download 
parameter data and indicate this status as shown in 
FIG. 7B. Where all data was successfully downloaded 
and an identifier assigned, the teach device display will 
indicate this status as shown in FIG. 7C. However, 
where an error of some type occurred during configura- 
tion control of the learn device, the display of the teach 
device will indicate "unsuccessful" as shown in FIG. 7D. 
[0042] As shown in FIG. 7C in the case of a suc- 
cessful configuration, a new learner device may be con- 
nected to the teacher device and the "try again" soft key 
pressed. This will repeat the above configuration proc- 
ess with the new device. This may be repeated until all 
learner devices have been configured as the teacher 
device. 

[0043] Similar screen displays are presented by the 
learn device during configuration control as is shown in 
FIGS. 8A through 8D. In FIG. 8A, the learn device has 
been placed into the learn mode and is awaiting the 
download of data from the teach device. When data is 
being downloaded, the display indicates such status as 
shown in FIG. 8B. When the configuration control was 
successful, i.e., all parameters were successfully trans- 
ferred, a display similar to FIG. 8C is presented to the 
operator. However, when an error arose during data 
transfer or identification, a display similar to FIG. 8D is 
presented to the operator. Thus, displays on both 
devices provide real-time status of the transfer and, if 
successful, the second device displays the configura- 
tion name and the CRC of its new configuration. 
[0044] FIG. 9 demonstrates a display presented to 
the operator which serves as a reminder prompt that a 
configuration change has been made while no configu- 
ration name change has been received by the proces- 
sor. In some embodiments, an audible prompt may be 
given as well. This feature gives the operator a chance 
to rename the new configuration, or retain the same 
name for a new configuration. Pressing the on/off key 
will assign that same name (PICU in this case) to the 
new configuration. On the other hand, the operator may 
assign a new name by pressing the "rename" soft key. 
Without this feature, the operator may have inadvert- 
ently saved the new configuration under the PICU name 
thus possibly having a mix of configurations with the 
same name. The questioning process by this feature 
alerts the operator of this possibility. 
[0045] It should be appreciated that the use of infu- 
sion pumps above was for illustration purposes only. 
The invention is not meant to be limited to infusion 
pumps but may have application to other devices. Addi- 
tionally, instead of connecting the learn/teach devices 
together with a physical cable, a wireless link such as an 
infrared link could be used. The first device and second 
device could be placed next to each other and commu- 
nicate with each other through the use of light-emitting 
and light-sensing diodes contained in each device. This 
would be convenient for the operator in that a cable 
would not have to be stored, found, and then connected 
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teach mode signal; 

a second switch included in each of the bio- 
medical devices which when activated, pro- 
vides a learn mode signal; 
5 an input device included in each of the biomed- 

ical devices that selects configuration parame- 
ters of the biomedical device; 
a disconnectable communications link con- 
nected between two of the plurality of the inde- 
10 pendently operable biomedical devices that 

communicates configuration parameters 
between the two whereby the link may be dis- 
connected from the two biomedical devices so 
that the biomedical devices may operate inde- 
15 pendently of each other; 

a processor included in each of the biomedical 
devices that is responsive to the teach mode 
signal to provide a configuration signal repre- 
sentative of at least one of its user-selected 
20 configuration parameter values to the commu- 

nications link and is responsive to the learn 
mode signal to receive configuration signals 
through the communications link that cause the 
biomedical device in the learn mode to be con- 
25 figured identically with the biomedical device in 

the teach mode, and to provide a signal 
through the communications link indicating that 
the configuration of the independently operable 
biomedical device is complete and is respon- 
30 sive to character selection signals received 

from the input device to assign a configuration 
name to the current set of configuration param- 
eter values, and provides said configuration 
name to the biomedical device in the learn 
35 mode; and 

a display disposed on each of the plurality of 
biomedical devices responsive to the configu- 
ration complete signal indicating that the con- 
figuration of a biomedical device is complete. 

40 

2. The biomedical apparatus of claim 1 wherein each 
biomedical device further comprises a memory in 
which is stored default configuration parameter val- 
ues of the other biomedical devices of the plurality, 
45 wherein 



11 

between the two. Additionally, the possibility of losing 
the cable would not be a concern with an infrared link. A 
possible disadvantage is that the cost of the device may 
be increased due to the cost of the infrared compo- 
nents. 

[0046] In a further improvement, parallel communi- 
cations may be used rather than serial communications. 
Also, other types of displays for displaying the configu- 
ration name may be used as long as they do not exceed 
the cost and power limits of the device. The number of 
characters selectable for a configuration name could be 
increased and is constrained only by the cost of display- 
ing them to the user. Additionally, removable storage 
media in the device may be programmed for proper con- 
figuration either by an accessory custom device, a per- 
sonal computer or other device. Furthermore, the teach 
device need not be manually configured. The keypad 
need not be used for the initial configuration; its config- 
uration may be set by connecting the device to a com- 
puter which then would download the configuration from 
a database of predetermined configurations generated 
off-line. 

[0047] Although the invention has been described 
and illustrated in the context of a teacher device con- 
necting to and teaching a single learner device, the prin- 
ciples of the invention may apply to the arrangement 
where a single teacher device is connected to a plurality 
of learner devices simultaneously, such as through a 
network. The teacher may adjust its timing and routines 
to wait until all learners have identified themselves and 
have responded to each teacher command. 
[0048] The concept that a device without the help of 
any external or custom devices can communicate its 
configuration to another device of like type can provide 
significant time savings in configuring multiple devices 
and provides a significant advantage to users. The con- 
figuration control system of the present invention satis- 
fies a long-existing need for an improved, relatively 
simple, economical, and reliable system for configuring 
multiple devices identically. Additionally, the system of 
the invention tends to ensure against mistaken use of 
inappropriately configured devices. 

Claims 

1. Biomedical apparatus for controlling a plurality of 
independently programmable and independently 
operable biomedical devices, each biomedical 
device having an identical set of configuration 
parameters for controlling its operation, each con- so 
figuration parameter having a range of user- 
selectable values, to have the same configuration 
so that the biomedical devices may operate inde- 
pendently of each other with the same configura- 
tion, the apparatus comprising: 55 

a first switch included in each of the biomedical 
devices which when activated, provides a 



each processor responsive to the teach mode 
signal compares each of its own configuration 
parameter values against the stored default 
configuration parameter values of another bio- 
medical device to which it is connected and the 
processor of which is responsive to the learn 
mode signal; and 

the processor responsive to the teach mode 
signal provides only the configuration parame- 
ter values to the processor responsive to the 
learn mode signal which differ from the stored 
default configuration parameter values of the 
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other biomedical device, said processor 
responsive to the teach mode signal download- 
ing the configuration parameter values to the 
processor responsive to the learn mode signal 
only after receiving a predetermined signal 5 
from the processor responsive to the learn 
mode signal. 

3. The biomedical apparatus of claim 2 wherein: 

10 

each biomedical device further comprises a 
permanent memory, a non-volatile memory, 
and a working memory; 
each processor stores the configuration 
parameter values received from the other proc- 15 
essor in the working memory; and 
upon providing the configuration complete sig- 
nal, the other processor stores the configura- 
tion parameter values from the working 
memory into both the permanent memory and 20 
the non-volatile memory. 

4. The biomedical apparatus of any of the preceding 
claims wherein each biomedical device further 
comprises a memory in which the respective proc- 25 
essor stores that name with the current set of con- 
figuration parameter values wherein the processor 
downloads the name to the communications link 
with the downloaded configuration parameter val- 
ues. 30 

5. The biomedical apparatus of claim 4 wherein: 

the name comprises four alpha-numeric char- 
acters which may be selected by the operator; 35 
and wherein there is further a display which 
continuously displays the name regardless of 
whether the first biomedical device is powered 
on or off, said display comprising a four charac- 
ter display requiring relatively little drive current 40 
located on the front panel of the first biomedical 
device and continuously displaying the configu- 
ration name. 

6. The biomedical apparatus of claim 5 wherein each 45 
of the biomedical devices: 

further comprises a name detector which 
detects if a new configuration has been stored 
in the respective biomedical device; 50 
determines if the operator has applied a new 
name to the current configuration; 
detects if a predetermined switch has been 
engaged; and if so provides a prompt to the 
operator that a new configuration name has not 55 
yet been stored for the new configuration, said 
name detector deactivating the prompt in the 
event that the user again engages the prede- 



termined switch after the name prompt has 
been given. 

7. A method for controlling a plurality of independently 
programmable and independently operable bio- 
medical devices, each biomedical device having an 
identical set of configuration parameters for control- 
ling its operation, each configuration parameter 
having a range of user-selectable values, to have 
the same configuration, each biomedical device 
having a teach and a learn mode, comprising the 
steps of: 

setting a first of said biomedical devices into a 
configuration mode; 

configuring the first biomedical device with a 
plurality of user-selected values of configura- 
tion parameters; 

connecting a disconnectable communications 
link between the first biomedical device and a 
second biomedical device of the plurality of bio- 
medical devices for communicating configura- 
tion data between the two biomedical devices; 
setting the first biomedical device into the teach 
mode in which mode a processor included in 
the biomedical device provides configuration 
parameters representative of the user-selected 
values of the configuration parameters of the 
biomedical device; 

setting the second biomedical device into the 
learn mode in which mode the processor 
included in the biomedical device receives the 
user-selected values of the configuration 
parameters of the biomedical device in the 
teach mode to configure the biomedical device 
in the learn mode in accordance with those 
received user-selected values of the configura- 
tion parameters; 

assigning a user-selected configuration name 
to the current set of user-selected values of the 
configuration parameters of the biomedical 
device in the teach mode; 
storing that assigned configuration name and 
associating the user-selected values of the 
configuration parameters with it; 
transmitting selected values of configuration 
parameters of the first biomedical device to the 
second independently operable biomedical 
device over the communications link; 
accepting the selected values of the configura- 
tion parameters and the configuration name of 
the first biomedical device received by the sec- 
ond biomedical device over the communica- 
tions link and configuring the second 
biomedical device according to those selected 
values of the configuration parameters 
received from the first biomedical device so 
that the second independently operable bio- 
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medical device has the same configuration and 
configuration name as the first independently 
operable biomedical device; 
indicating on a display at the first and second 
biomedical devices that the configuration con- 5 
trol process was successful; and 
disconnecting the communications link 
between the first biomedical device and the 
second biomedical device so that the first and 
second biomedical devices may operate inde- 10 
pendently of each other with the same configu- 
rations. 

8. The method of claim 7 wherein the step of transmit- 
ting the selected values of the configuration param- 15 
eters by the first biomedical device comprises the 
step of transmitting only the configuration parame- 
ter values to the second biomedical device which 
differ from the corresponding configuration parame- 
ter values in the second biomedical device and 20 
wherein the method further comprises the step of 
downloading first biomedical device configuration 
parameter values to the second biomedical device 
only after receiving a predetermined identification 
signal from the second biomedical device. 25 

9. The method of claim 7 or 8 wherein: 

the step of transmitting the selected values of 
the configuration parameters comprises the 30 
step of storing in a memory default configura- 
tion parameter values of the other biomedical 
devices; 

comparing each of the first biomedical device 
configuration parameter values against the 35 
default configuration parameter values stored 
in said memory; and 

transmitting only the first biomedical device 
configuration parameter values to the second 
processor which differ from the stored default 40 
configuration parameter values. 

10. The method of claims 7 through 9 wherein the step 
of configuring the second biomedical device com- 
prises storing the configuration parameter values 45 
received from the first biomedical device in a work- 
ing memory in the second biomedical device; and 

storing the configuration parameter values 
stored in the working memory in a permanent 50 
memory and a non-volatile memory in the sec- 
ond biomedical device. 

11. The method of any of claims 7 through 10 wherein 

the step of assigning a user selected configuration 55 
name comprises: 

assigning four alpha-numeric characters as the 



configuration name; and 
continuously displaying the configuration name 
when power is on and off, wherein the step of 
displaying comprises displaying the configura- 
tion name on a four character display located 
on the front panel of the biomedical device and 
continuously displaying the configuration 
name. 

12. The method of any of claims 7 through 11 further 
comprising the steps of: 

detecting if a new configuration has been 
stored in the respective biomedical device; 
determining if a new configuration name has 
been stored which applies to the currently 
stored configuration; 

providing a prompt if a predetermined switch 
has been engaged but a new configuration 
name has not yet been stored for the new con- 
figuration; and 

deactivating the prompt in the event that the 
predetermined switch is again engaged after 
the name prompt has been given. 

13. The method any of claims 7 through 12 further 
comprising the step of providing a prompt if the 
power-off switch has been engaged or the step of 
setting the first biomedical device into the teach 
mode has been attempted without first storing a 
new configuration name for the new configuration. 

Patentanspruche 

1. Biomedizinische Vorrichtung zur Steuerung einer 
Mehrzahl unabhangig programmierbarer und unab- 
hangig funktionsfahiger biomedizinischer Vorrich- 
tungen, wobei jede biomedizinische Vorrichtung 
eine identische Menge von Konfigurationsparame- 
tern zur Steuerung der Betriebsweise der entspre- 
chenden Vorrichtung aufweist, wobei jeder 
Konfigurationsparameter einen Bereich von dem 
Benutzer auswShlbarer Werte aufweist, um die glei- 
che Konfiguration vorzusehen, so dafi die biomedi- 
zinischen Vorrichtungen unabhSngig voneinander 
mit der gleichen Konfiguration betrieben werden 
ktfnnen, wobei die Vorrichtung fblgendes umfalit: 

einen ersten Schalter, der in jeder der biomedi- 
zinischen Vorrichtungen vorhanden ist, und 
der, wenn er aktiviert wird, ein Lehrmodussi- 
gnal vorsieht; 

einen zweiten Schalter, der in jeder der biome- 
dizinischen Vorrichtungen vorhanden ist, und 
der, wenn er aktiviert wird, ein Lernmodussi- 
gnal vorsieht; 

eine Eingabevorrichtung, die in jeder der bio- 
medizinischen Vorrichtungen vorhanden ist, 
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und die die Konfigurationsparameter der bio- 
medizinischen Vorrichtung auswShlt; 
einen trennbaren Ubermittlungsabschnitt zwi- 
schen zwei Vorrichtungen der Mehrzahl unab- 
hSngig funktionsfahiger biomedizinischer 5 
Vorrichtungen, wobei dieser Ubermittlungsab- 
schnitt Konfigurationsparameter zwischen den 
beiden biomedizinischen Vorrichtungen uber- 
mittelt, wobei der Obermittlungsabschnitt von 
den beiden biomedizinischen Vorrichtungen 10 
getrennt werden kann, so daft die biomedizini- 
sche Vorrichtungen unabhSngig voneinander 
betrieben werden kSnnen; 
einen Prozessor, der in jeder der biomedizini- 
schen Vorrichtungen vorhanden ist, und der 15 
auf das Lehrmodussignal so anspricht, daft er 
ein Konfigurationssignal an den Ubermittlungs- 
abschnitt vorsieht, wobei dieses Signal minde- 
stens einen der von dem Benutzer 3. 
ausgewahlten Konfigurationsparameterwerte 20 
darstellt, und wobei der Prozessor auf das 
Lernmodussignal so anspricht, daft er Konfigu- 
rationssignale uber den Obermittlungsab- 
schnitt empfSngt, wobei diese Signale 
bewirken, daft die biomedizinische Vorrichtung 25 
in dem Lernmodus genauso konfiguriert wird 
wie die biomedizinische Vorrichtung in dem 
Lehrmodus, und wobei der Prozessor uber den 
Ubermittlungsabschnitt ein Signal vorsieht, das 
anzeigt, daft die Konfiguration der unabhSngig 30 
funktionsfShigen Vorrichtung vollstandig ist, 
und wobei der Prozessor auf von der Eingabe- 
vorrichtung empfangene Zeichenauswahlsi- 
gnale so anspricht, daft er der aktuellen Menge 
von Konfigurationsparameterwerten einen 35 4. 
Konfigurationsnamen zuweist, und wobei der 
Prozessor den genannten Konfigurationsna- 
men der Vorrichtung in dem Lernmodus 
zufuhrt; und 

eine Anzeige, die sich an jeder biomedizini- 40 
schen Vorrichtung der Mehrzahl von biomedizi- 
nischen Vorrichtungen befindet, wobei die 
Anzeige auf das Konfigurations-Vollstandig- 
keitssignal anspricht und anzeigt, daft die Kon- 
figuration einer biomedizinischen Vorrichtung 45 5. 
vollstdndig ist. 



biomedizinischen Vorrichtung vergleicht, mit 
der er verbunden ist, und des Prozessors, der 
auf das Lernmodussignal anspricht; und wobei 
der' auf das Lehrmodussignal ansprechende 
Prozessor dem auf das Lernmodussignal 
ansprechenden Prozessor nur die Konfigurati- 
onsparameterwerte zufOhrt, die sich von den 
gespeicherten Ausgangswerten der Konfigura- 
tionsparameter der anderen biomedizinischen 
Vorrichtung unterscheiden, wobei der 
genannte auf das Lehrmodussignal anspre- 
chende Prozessor die Konfigurationsparame- 
terwerte erst dann auf den auf das 
Lernmodussignal ansprechenden Prozessor 
herunterlSdt, nach dem er ein vorbestimmtes 
Signal von dem auf das Lernmodussignal 
ansprechenden Prozessor empfangen hat. 

Biomedizinische Vorrichtung nach Anspruch 2, 
wobei: 

jede biomedizinische Vorrichtung ferner einen 
Langzeitspeicher, einen nichtfluchtigen Spei- 
cher und einen Arbeitsspeicher umfaftt; 
jeder Prozessor die von dem anderen Prozes- 
sor empfangenen Konfigurationsparameter- 
werte in dem Arbeitsspeicher speichert; und 
wobei 

der andere Prozessor nach der Bereitstellung 
des Konfigurations-Vollstandigkeitssignals die 
Konfigurationsparameterwerte aus dem 
Arbeitsspeicher in dem Langzeitspeicher und 
in dem nichtfluchtigen Speicher speichert. 

Biomedizinische Vorrichtung nach einem der vor- 
stehenden Anspruche, wobei jede biomedizinische 
Vorrichtung ferner einen Speicher umfaftt, in dem 
der entsprechende Prozessor den Namen mit der 
aktuellen Menge von Konfigurationsparameterwer- 
ten speichert, wobei der Prozessor den Namen in 
Verbindung mit den heruntergeladenen Konfigurati- 
onsparameterwerten in den Ubermittlungsabschnitt 
herunterladt. 

Biomedizinische Vorrichtung nach Anspruch 4, 
wobei: 



2. Biomedizinische Vorrichtung nach Anspruch 1, 
wobei jede biomedizinische Vorrichtung ferner 
einen Speicher umfaftt, in dem Ausgangswerte der so 
Konfigurationsparameter der anderen biomedizini- 
schen Vorrichtungen der Mehrzahl von Vorrichtun- 
gen gespeichert sind, wobei 

jeder auf das Lehrmodussignal ansprechende 55 
Prozessor alle eigenen Konfigurationsparame- 
terwerte mit den gespeicherten Ausgangswer- 
ten der Konfigurationsparameter einer anderen 



der Name vier alphanumerische Zeichen 
umfaftt, die von dem Benutzer ausgewShlt wer- 
den konnen; und wobei eine weitere Anzeige 
vorgesehen ist, die den Namen immer anzeigt, 
und zwar unabhangig davon, ob die erste bio- 
medizinische Vorrichtung ein- oder 
ausgeschaltet ist, wobei die genannte Anzeige 
eine vierstellige Anzeige aufweist, fur die nur 
eine geringe Antriebsstrommenge an dem 
Bedienungsfeld der ersten biomedizinische 
Vorrichtung erforderlich ist, und wobei diese 
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Anzeige den Konfigurationsnamen ununterbro- 
chen anzeigt. 

6. Biomedizinische Vorrichtung nach Anspruch 5, 
wobei jede der biomedizinischen Vorrichtungen: 5 

ferner einen Namendetektor umfalit, der fest- 
stellt, wenn eine neue Konfiguration in der ent- 
sprechenden biomedizinischen Vorrichtung 
gespeichert worden ist; 10 
feststellt, wenn der Benutzer der aktuellen Kon- 
figuration einen neuen Namen zugewiesen hat; 
feststellt, ob ein vorbestimmter Schalter beta- 
tigt worden ist; und wenn dies der Fall ist, 
dem Benutzer ein Anforderungszeichen 15 
zufuhrt, dad ein neuer Konfigurationsname fur 
die neue Konfiguration noch nicht gespeichert 
worden ist, wobei der genannte Namendetek- 
tor das Anforderungszeichen dann deaktiviert, 
wenn der Benutzer den vorbestimmten Schal- 20 
ter erneut betatigt, nachdem das Namensan- 
forderungszeichen vorgesehen worden ist. 

7. Verfahren zur Steuerung einer Mehrzahl unabhan- 

gig programmierbarer und unabhangig funktionsfa- 25 
higer biomedizinischer Vorrichtungen, wobei jede 
biomedizinische Vorrichtung eine identische Menge 
von Konfigurationsparametern zur Steuerung der 
Betriebsweise der entsprechenden biomedizini- 
schen Vorrichtung aufweist, wobei jeder Konfigura- 30 
tionsparameter einen Bereich von dem Benutzer 
auswShlbarer Werte aufweist, urn die gleiche Konfi- 
guration vorzusehen, wobei jede biomedizinische 
Vorrichtung einen Lehr- und 

35 

einen Lernmodus aufweist, wobei das Verfah- 
ren die folgenden Schritte umfafM: 
Einstellen einer ersten der genannten biomedi- 
zinischen Vorrichtungen in einen Konfigurati- 
onsmodus; ao 
Konfigurieren der ersten biomedizinischen Vor- 
richtung mit einer Mehrzahl durch den Benut- 
zer ausgewShlter 
Konfigurationsparameterwerte; 
Zwischenschalten eines trennbaren Obermitt- 45 
lungsabschnittes zwischen die erste biomedizi- 
nische Vorrichtung und eine zweite 
biomedizinische Vorrichtung der Mehrzahl von 
Vorrichtungen, um Konfigu ration sdaten zwi- 
schen den beiden biomedizinischen Vorrich- so 
tungen zu ubermitteln; 

Einstellen der ersten biomedizinischen Vorrich- 
tung in den Lehrmodus, wobei ein in der bio- 
medizinischen Vorrichtung vorhandener 
Prozessor in diesem Modus Konfigurationspa- 55 
rameter vorsieht, die die durch den Benutzer 
ausgewahlten Werte der Konfigurationspara- 
meter der biomedizinischen Vorrichtung dar- 



stellen; 

Einstellen der zweiten biomedizinischen Vor- 
richtung in den Lernmodus, wobei der in der 
biomedizinischen Vorrichtung vorhandene Pro- 
zessor in diesem Modus die von dem Benutzer 
ausgewahlten Konfigurationsparameterwerte 
der biomedizinischen Vorrichtung in dem Lehr- 
modus empfangt, um die biomedizinische Vor- 
richtung in dem Lernmodus gemafi diesen 
empfangenen, von dem Benutzer ausgewahl- 
ten Konfigurationsparameterwerten zu konfigu- 
rieren; 

Zuweisen eines von dem Benutzer ausgewShl- 
ten Konfigurationsnamens in bezug auf die 
aktuelle Menge von durch den Benutzer ausge- 
wahlten Konfigurationsparameterwerten der 
biomedizinischen Vorrichtung in dem Lehrmo- 
dus; 

Speichern des zugewiesenen Konfigurations- 
namens und Zuordnung der von dem Benutzer 
ausgewahlten Konfigurationsparameterwerte; 
Obermitteln ausgewahlter Konfigurationspara- 
meterwerte der ersten biomedizinischen Vor- 
richtung an die zweite unabhangig 
funktionsfahige biomedizinische Vorrichtung 
uber den Obermittlungsabschnitt; 
Annahme der ausgewahlten Konfigurationspa- 
rameterwerte und des von der zweiten biome- 
dizinischec Vorrichtung uber den 
Obermittlungsabschnitt angenommenen Konfi- 
gurationsnamens der ersten biomedizinischen 
Vorrichtung, und Konfigurieren der zweiten bio- 
medizinischen Vorrichtung gemafi diesen aus- 
gewahlten, von der ersten biomedizinischen 
Vorrichtung empfangenen Konfigurationspara- 
meterwerten, so dafc die zweite unabhangig 
funktionsfahige biomedizinische Vorrichtung ' 
die gleiche Konfiguration und den gleichen 
Konfigurationsnamen wie die erste unabhangig 
funktionsfahige biomedizinische Vorrichtung 
aufweist; 

Anzeigen des erfolgreichen Konfigurations- 
steuerungsprozesses auf einer Anzeige an der 
ersten und der zweiten biomedizinischen Vor- 
richtung; und 

Trennen des Ubermittlungsabschnittes zwi- 
schen der ersten biomedizinischen Vorrichtung 
und der zweiten biomedizinischen Vorrichtung, 
so dafl die erste und die zweite biomedizini- 
sche Vorrichtung mit den gleichen Konfiguratio- 
nen unabhangig voneinander funktionsfahig 
sind. 

8. Verfahren nach Anspruch 7, wobei der Schritt der 
Ubermittlung der ausgewahlten Konfigurationspa- 
rameterwerte durch die erste biomedizinische Vor- 
richtung den Schritt der Obermittlung nur der 
Konfigurationsparameterwerte an die zweite bio- 



11 



21 



EP 0 612 004 B2 



22 



medizinische Vorrichtung umfafit, die sich von den 
entsprechenden Konfigurationsparametern in der 
zweiten biomedizinischen Vorrichtung unterschei- 
den, und wobei das Verfahren ferner den Schritt 
umfafit, in dem die Konfigurationsparameterwerte 5 
der ersten biomedizinischen Vorrichtung erst nach 
dem Empfang eines vorbestimmten Identifikations- 
signals von der zweiten biomedizinischen Vorrich- 
tung heruntergeladen werden. 

10 

9. Verfahren nach Anspruch 7 oder 8, wobei: 

der Schritt der Obermittlung der ausgewShlten 
Konfigurationsparameterwerte den Schritt des 
Speichers von Ausgangswerten der Konfigura- 15 
tionsparameter der anderen biomedizinischen 
Vorrichtungen in einem Speicher umfafit; 
wobei 

alle Konfigurationsparameterwerte der ersten 
biomedizinischen Vorrichtung mit den in dem 20 
genannten Speicher gespeicherten Ausgangs- 
werten der Konfigurationsparameter verglichen 
werden; und wobei 

nur die Konfigurationsparameterwerte der 
ersten biomedizinischen Vorrichtung zu dem 25 
zweiten Prozessor ubermittelt werden, die sich 
von den gespeicherten Ausgangswerten der 
Konfigurationsparameter unterscheiden. 

10. Verfahren nach einem der Anspruche 7 bis 9, wobei 30 
der Schritt der Konfiguration der zweiten biomedizi- 
nischen Vorrichtung das Speichern der von der 
ersten biomedizinischen Vorrichtung empfangenen 
Konfigurationsparameterwerte in einem Arbeits- 
speicher in der zweiten biomedizinischen Vorrich- 35 
tung umfafM; und wobei 

die in dem Arbeitsspeicher gespeicherten Kon- 
figurationsparameterwerte in einem Langzeit- 
speicher und in einem nichtfluchtigen Speicher 40 
in der zweiten biomedizinischen Vorrichtung 
gespeichert werden, 

11. Verfahren nach einem der Anspruche 7 bis 10, 
wobei der Schritt der Zuweisung eines von dem 45 
Benutzer ausgewShlten Konfigurationsnamens fol- 
gendes umfafit: 

Zuweisen von vier alphanumerischen Zeichen 
als Konfigurationsname; und 50 
ununterbrochenes Anzeigen des Konfigurati- 
onsnamens sowohl im eingeschalteten als 
auch im ausgeschalteten Zustand, wobei der 
Schritt des Anzeigens das Anzeigen des Konfi- 
gurationsnamens auf einer vierstelligen 55 
Anzeige umfafit, die sich an dem Bedienungs- 
feld der biomedizinischen Vorrichtung befindet, 
und wobei die Anzeige den Konfigurationsna- 



men ununterbrochen anzeigt. 

12. Verfahren nach einem der Anspruche 7 bis 11, 
wobei das Verfahren ferner die folgenden Schritte 
umfafit: 

Feststellen, ob eine neue Konfiguration in der 
entsprechenden biomedizinischen Vorrichtung 
gespeichert worden ist; 

Feststellen, ob ein neuer Konfigurationsname 
gespeichert worden ist, der auf die aktuell bzw. 
gegenwSrtig gespeicherte Konfiguration 
zutrifft; 

Erzeugen eines Anforderungszeichens, wenn 
ein vorbestimmter Schalter aktiviert worden ist, 
wShrend noch kein neuer Konfigurationsname 
fur die neue Konfiguration gespeichert worden 
ist; und Deaktivieren des Anforderungszei- 
chens, wenn der vorbestimmte Schalter erneut 
betatigt wird, nachdem das Namensanforde- 
rungszeichen vorgesehen wurde. 

13. Verfahren nach einem der Anspruche 7 bis 12, 
wobei das Verfahren ferner den Schritt der Bereit- 
steliung eines Anforderungszeichens umfalit, wenn 
der Abstellschalter betatigt worden ist, oder wenn 
die Durchfuhrung des Schrittes zum Einsteilen der 
ersten biomedizinischen Vorrichtung in dem Lehr- 
modus versucht worden ist, ohne davor einen 
neuen Konfigurationsamen fur die neue Konfigura- 
tion zu speichern. 

Revendications 

1. Appareil biomedical pour commander une pluralite 
de dispositifs biomedicaux pouvant etre program- 
mes independamment et fonctionner independam- 
ment, chaque dispositif biomedical ayant un 
ensemble identique de parametres de configuration 
pour commander son fonctionnement, chaque 
parametre de configuration ayant une plage de 
valeurs que I'utilisateur peut choisir, pour avoir la 
meme configuration, de facon a ce que les disposi- 
tifs biomedicaux puissent fonctionner independam- 
ment les uns des autres avec la meme 
configuration, I'appareil comprenant : 

un premier commutateur inclus dans chacun 
des dispositifs biomedicaux qui, lorsqu'il est 
active, fournit un signal de mode enseignement 

un second commutateur inclus dans chacun 
des dispositifs biomedicaux qui, lorsqu'il est 
active, fournit un signal de mode apprentissage 

un dispositif d'entree inclus dans chacun des 
dispositifs biomedicaux qui selectionne les 
parametres de configuration du dispositif bio- 
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medical ; 

une liaison de communication, qui peut etre 
d6connectee, connectee entre deux d'une plu- 
rality de dispositifs biomedicaux pouvant fonc- 
tionner independamment, qui communique les 5 
parametres de configuration entre les deux dis- 
positifs, de maniere a ce que la liaison puisse 
etre deconnectee des deux dispositifs biomedi- 
caux, pour que les dispositifs biomedicaux 
puissent fonctionner independamment les uns 10 
des autres ; 

un processeur inclus dans chacun des disposi- 
tifs biomedicaux qui reagit au signal de mode 
enseignement pour delivrer un signal de confi- 
guration representatif d'au moins une de ses 15 
valeurs de parametres de configuration choi- 
sies par I'utilisateur a la liaison de configuration 
et qui reagit au signal de mode apprentissage 
pour recevoir des signaux de configuration par 
I'intermediaire de la liaison de communication 20 
oui configured le dispositif biomedical en 
mode apprentissage de maniere identique au 
dispositif biomedical en mode enseignement, 
et pour delivrer un signal par I'intermediaire de 
la liaison de communication indiquant que la 25 
configuration du dispositif biomedical pouvant 
fonctionner independamment est terminee, et 
qui reagit aux signaux de selection de caracte- 
res recus du dispositif d'entr6e pour assigner 
un nom de configuration a I'ensemble courant 30 
de valeurs de parametres de configuration, et 
fournit ledit nom de configuration au dispositif 
biomedical en mode apprentissage ; et 
un affichage situe sur chacun des differents 
dispositifs biomedicaux reagissant au signal de 35 
configuration terminee indiquant que la confi- 
guration d'un dispositif biomedical est termi- 
nee. 



configuration qui different des valeurs de para- 
metres de configuration par defaut stockees de 
I'autre dispositif biomedical, ledit processeur 
reagissant au signal de mode enseignement 
telechargeant les valeurs de parametres de 
configuration dans le processeur reagissant au 
signal de mode apprentissage seulement 
apres reception d'un signal predetermine emis 
par le processeur reagissant au signal de 
mode apprentissage. 

3. Appareil biomedical selon la revendication 2, dans 
lequel : 

chaque dispositif biomedical comprend en 
outre une m6moire permanente, une memoire 
non volatile et une memoire de fonctionnement 

chaque processeur stocke les valeurs de para- 
metres de configuration regues de I'autre pro- 
cesseur dans la memoire de fonctionnement ; 
et 

lorsqu'il delivre le signal de configuration termi- 
nee, I'autre processeur stocke les valeurs de 
parametres de configuration provenant de la 
memoire de fonctionnement a la fois dans la 
memoire permanente et dans la memoire non 
volatile. 

4. Appareil biomedical selon Tune quelconque des 
revendications precedentes, dans lequel chaque 
dispositif biomedical comprend en outre une 
memoire dans laquelle le processeur respectif 
stocke le nom accompagnant I'ensemble courant 
de valeurs de parametres de configuration, le pro- 
cesseur telechargeant le nom vers la liaison de 
communication avec les valeurs de parametres de 
configuration telechargees. 



2. Appareil biomedical selon la revendication 1 , dans 40 
lequel chaque dispositif biomedical comprend en 
outre une m6moire dans laquelle sont stockees les 
valeurs de parametres de configuration par defaut 
des autres dispositifs biomedicaux de la pluralite, 
dans lequel 45 

chaque processeur reagissant au signal de 
mode enseignement compare chacune de ses 
propres valeurs de parametres de configura- 
tion aux valeurs de parametres de configura- so 
tion par defaut stockees d'un autre dispositif 
biomedical auquel il est connects et dont le 
processeur reagit au signal de mode apprentis- 
sage ; et 

le processeur reagissant au signal de mode 55 
enseignement delivre au processeur reagis- 
sant au signal de mode apprentissage seule- 
ment les valeurs de parametres de 



5. Appareil biomedical selon la revendication 4, dans 
lequel : 

le nom se compose de quatre caracteres 
alphanumeriques qui peuvent etre choisis par 
I'operateur ; et dans lequel il y a en outre un 
affichage qui affiche le nom en continu, que le 
premier dispositif biomedical soit sous tension 
ou non, ledit affichage comprenant un affi- 
chage a quatre caracteres necessitant relative- 
ment peu de courant d'entramement situe sur 
le panneau avant du premier dispositif biome- 
dical et affichant en continu le nom de la confi- 
guration. 

6. Appareil biomedical selon la revendication 5, dans 
lequel chacun des dispositifs biomedicaux : 

comprend en outre un detecteur de nom qui 
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detecte si une nouvelle configuration a 6te 
stockee dans le dispositif biomedical respectif ; 
determine si l'op6rateur a applique un nouveau 
nom a la configuration actuelle ; 
detecte si un commutateur predetermine a ete 5 
actionne ; et, si c'est le cas, deiivre un message 
a I'operateur indiquant qu'un nouveau nom de 
configuration n'a pas encore ete stocke pour la 
nouvelle configuration, ledit detecteur de nom 
desactivant le message dans le cas ou I'utilisa- w 
teur actionne de nouveau le commutateur pre- 
determine apres que le message de nom a ete 
donne. 

7. Procede pour commander une pluralite de disposi- 15 
tifs biomedicaux pouvant etre programmes inde- 
pendamment et fonctionner independamment, 
chaque dispositif biomedical ayant un ensemble 
identique de parametres de configuration pour 
commander son fonctionnement, chaque parame- 20 
tre de configuration ayant une plage de valeurs que 
I'utilisateur peut choisir, de maniere a avoir la meme 
configuration, chaque dispositif biomedical ayant 
un mode enseignement et apprentissage, compre- 
nant les etapes consistant a : 25 

mettre un premier desdits dispositifs biomedi- 
caux en mode configuration ; 
configurer le premier dispositif biomedical avec 
plusieurs valeurs de parametres de configura- 30 
tion choisies par I'utilisateur ; 
connecter une liaison de communication pou- 
vant etre deconnectee entre le premier disposi- 
tif biomedical et un deuxieme dispositif 
biomedical des differents dispositifs biomedi- 35 
caux pour transmettre des donnees de configu- 
ration entre les deux dispositifs biomedicaux ; 
mettre le premier dispositif biomedical en mode 
enseignement, mode dans lequel un proces- 
ses inclus dans le dispositif biomedical deiivre 40 
des parametres de configuration representatifs 
des valeurs de parametres de configuration du 
dispositif biomedical choisies par I'utilisateur ; 
mettre le deuxieme dispositif biomedical en 
mode apprentissage, mode dans lequel le pro- 45 
cesseur inclus dans le dispositif biomedical 
recoit les valeurs choisies par I'utilisateur des 
parametres de configuration du dispositif bio- 
medical en mode enseignement, afin de confi- 
gurer le dispositif biomedical en mode 50 
apprentissage conformement a ces valeurs de 
parametres de configuration choisies par I'utili- 
sateur recues ; 

assigner un nom de configuration choisi par 
I'utilisateur a I'ensemble courant de valeurs 55 
choisies par I'utilisateur de parametres de con- 
figuration du dispositif biomedical en mode 
enseignement ; 



stocker ce nom de configuration assigne et y 
associer les valeurs de parametres de configu- 
ration choisies par I'utilisateur ; 
transmettre les valeurs choisies des parame- 
tres de configuration du premier dispositif bio- 
medical au deuxieme dispositif biomedical 
pouvant fonctionner independamment par 
I'intermediaire de la liaison de communication ; 
accepter les valeurs choisies des parametres 
de configuration et le nom de configuration du 
premier dispositif biomedical recus par le 
deuxieme dispositif biomedical par I'interme- 
diaire de la liaison de communication et confi- 
gurer le deuxieme dispositif biomedical en 
fonction de ces valeurs choisies des parame- 
tres de configuration recues du premier dispo- 
sitif biomedical, de maniere a ce que le 
deuxieme dispositif biomedical couvant fonc- 
tionner independamment ait la m§me configu- 
ration et le m§me nom de configuration que le 
premier dispositif biomedical pouvant fonction- 
ner independamment ; 

indiquer sur un affichage aux premier et 
deuxieme dispositifs biomedicaux que le pro- 
cessus de commande de la configuration a 6t6 
reussi ; et 

d6connecter la liaison de communication entre 
le premier dispositif biomedical et le deuxieme 
dispositif biomedical, de facon a ce que les pre- 
mier et deuxieme dispositifs biomedicaux puis- 
sent fonctionner independamment Tun de 
I'autre avec la meme configuration. 

8, Proc6d6 selon la revendication 7, dans lequel 
retape consistant a transmettre les valeurs choisies 
des parametres de configuration du premier dispo- 
sitif biomedical comprend retape consistant a 
transmettre au deuxieme dispositif biomedical seu- 
lement les valeurs des parametres de configuration 
qui different des valeurs de parametres de configu- 
ration correspondantes dans le deuxieme dispositif 
biomedical, et dans lequel le proc6d6 comprend en 
outre retape consistant a teiecharger les valeurs 
des parametres de configuration du premier dispo- 
sitif biomedical dans le deuxieme dispositif biome- 
dical seulement apres reception d'un signal 
d'identification predetermine 6mis par le deuxieme 
dispositif biomedical. 

9. Procede selon la revendication 7 ou 8, dans lequel : 

retape consistant a transmettre les valeurs de 
parametres de configuration choisies com- 
prend retape consistant a stocker dans une 
memoire les valeurs de parametres de configu- 
ration par d6faut des autres dispositifs biome- 
dicaux ; 

comparer chacune des valeurs de parametres 
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28 



configuration du premier dispositif biomedical 
avec les valeurs de parametres de configura- 
tion car d6faut stockees dans ladite memoire ; 
et 

transmettre au deuxieme processeur seule- 
ment les valeurs de parametres de configura- 
tion du premier dispositif biomedical qui 
different des valeurs de parametres de configu- 
ration par d6faut stockees. 

10. Procede selon les revendications 7 a 9, dans lequel 
I'etape consistant a configurer le deuxieme disposi- 
tif biomedical comprend le fait de stocker les 
valeurs des parametres de configuration regues du 
premier dispositif biomedical dans une memoire de 
fonctionnement dans le deuxieme dispositif biome- 
dical ; et 



7 a 12, comprenant en outre I'etape consistant a 
delivrer un message si le commutateur de mise 
sous tension a ete actionne ou si I'etape consistant 
a mettre le premier dispositif biomedical en mode 
5 enseignement a ete tentee sans avoir d'abord 
stocke un nouveau nom de configuration pour la 
nouvelle configuration. 



10 



15 



stocker les valeurs des parametres de configu- 
ration stockees dans la memoire de fonctionne- 20 
ment dans une memoire permanente et dans 
une memoire non volatile dans le deuxieme 
dispositif biomedical. 



1 1 . Procede selon Tune quelconque des revendications 25 
7 a 10, dans lequel I'etape consistant a assigner un 
nom de configuration choisi par I'utilisateur com- 
prend le fait de : 



assigner quatre caracteres alphanumeriques 30 
en tant que nom de configuration ; et 
afficher en continu le nom de configuration 
sous tension ou hors tension, dans lequel 
I'etape d'affichage comprend le fait d'afficher le 
nom de la configuration sur un affichage a qua- 35 
tre caracteres situe sur le panneau avant du 
dispositif biomedical et d'afficher en continu le 
nom de la configuration. 



12. Procede selon Tune quelconque des revendications 40 
7 a 1 1 , comprenant en outre les etapes consistant 
a : 



detecter si une nouvelle configuration a ete 
stockee dans le dispositif biomedical respectif ; 45 
determiner si un nouveau nom de configuration 
a ete stocke qui s'applique a la configuration 
actuellement stockee ; 

delivrer un message si un commutateur prede- 
termine a ete actionne mais qu'un nouveau so 
nom de configuration n'a pas encore ete stocke 
pour la nouvelle configuration ; et 
desactiver le message dans le cas ou le com- 
mutateur predetermine est de nouveau 
actionn6 apres que le message de nom a ete 55 
donne. 



13. Procede selon Tune quelconque des revendications 
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